Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


THE 


POPULAR   SCIENCE 


REVIEW. 


A    QUARTERLY    MISCELLANY    OF 
ENTERTAINING   AND    INSTRUCTIVE    ARTICLES      ON 


SCIENTIFIC   SUBJECTS. 


EDITED  BY  HENRY  LAWSON,  M.D 


VOLUME  xn. 


•    • 


•  •    • 

•  ••  • 

•  •  •• 


•  •- •    •  •••  • 

•  •  •  /  • 
••  ••   • 


..•• 


:  ••• 


•  ••••••  J 

•  •    ••  ;   •-,  T,, 

•  •••••    •  •  •• 

•  •  •••  ••••• 

•  • ••*  •  ••      •  •  < 


•  • 


LONDON: 
ROBERT   HARDWICKE,    192    PICCADILLY; 

AMD   ALL  BOOKSELLERS. 

1873. 


i 


LOXDOX  I    PRIXTED    DY 

BFOmSWOODK    AXD   CO..   XRW-KTItllT    SQUARB 

A>'D    PAULLA.MBNT    KTUKJBT 


•    ^  * 


•       •  • 


CONTENTS    OF  VOL.  XII. 


••c^ 


PAGE 

Steamships  pob  the  Channel  Passage.    By  C.  W.  Merrifield, 

FJEI.S.    Illustrated  ...         ...        ...        ...        ...        ...         ...        1 

On  Explosions  of  Fibe-bamp  in  Coal-mines;  theib  Causes 

AND  Mode  of  Prevention.    By  A.  H.  Qreen,  M.A.,  F.G.S.  ...      14 

How  to  Make  a  Geological  Map.    By  H.  B.  Woodward,  F.G.S. 

XXluB  luTaicCL         ...  ...  ...  •••  ...  •.•  •••  ...  i20 

The  Battle  of  Life  among  Plants.    By  M.  T.  Masters,  M.D., 

X/ . XV. O .  ...  ...  ...  ...  ...  ...  ...  ...  Ov 

The  Poisonous  Snakes  of  India.    By  Prof.  J.  R.  Greene,  B.A., 

M.D.    Illustrated     ...        ..:         ...        ...        ...         ...        ...      46 

Hallucinart  Manifestations.    By  Dr.  Richardson,  F.R.S.       ...  69 

Max  and  Apes.    Part  I.    By  St.  George  Mivart,  F.R.S.    Illustrated  113 

The  Lost  Comet  and  Its  Meteob-train    By  R.  A.  Proctor,  B.A.  139 

Curiosities  of  Vegetable  Mobphologt.    By  H.  J.  Slack,  F.G.S. 

lUuo[xaL6u  ...  •••  ...  ...  ...  ...  ...  ...       XO\J 

PHTSldAL  GeOGBAPHY  OF  THE  MeDITEBBANEAN   DURING  THE  PLEIS- 
TOCENE Age.    By  W.  Boyd  Dawkins,  M.A.,  F.R.S.    Illustrated    169 

Torpedoes.    By  A.  H.  Atteridge.    Illustrated  169 

Parasitism  on  Flowebing  Plants.    By  H.  Trimen,  M.B.,  F.L.S. 
Illustrated      ...        •••         ..»        ...         ...         ...        ...        ...    226 

How  TO  Sketch  the  Moon.    By  the  Rev.  T.  Webb,  MA.,  F.R.AS.    234 
Mait  and  Apes.   Part  II.  By  St.  George  Mivart,  F.R.S.    Illustrated    243 

GRAion?  Machine;  ob,  the  New  Electbic  Light  on  the  Clock 
TowEB,  Westminsteb.    By  M.  F.  O'Reilly,  B.C.S.    Illustrated    265 

feiAi  PowEBS  of  Bibds.    By  A.  L.  Adams,  M.B.,  F.R.S.  ...    276 

RjCBTT  ObSEBVATIONS  ON  THE   FeBTILISATION  OF  PLANTS.      By  A. 

W.  Bennett,  M.A.,  F.L.S.    Illustrated 337 

NjWB  PROM  JupiTEB.    By  R.  A.  Proctor,  B.A 348 


iv  CONTBNTS. 

PAGE 

Thb  Outlikes  op  Cloud  Fobxs  :  the  Electric  Cumultts,  Ajtfil 

Clottb,  A2TD  Rain-ball.    By  S.  Barber,  F.M.S.  359 

Sexuality  in  Plants.    By  M.  T.  Masters,  M.D.,  F.R.S.    Illustrated    363 

The  Pboqbess  op  Science  in  China.    By  R.  K.  Douglas  ...     375 

Babnacles;  theib  Facts  and  thbib  Fiction.    By  J.  C.  Galton, 

M.A.,  M.R.C.S.,  F.L.S.    Illustrated         384 

Reviews  op  Books         71, 189,  28G,  400 

SciENTiPic  Summabt: — 

Astronomy         84,  200,  290,  419 

Botany 87,  206,  303,  424 

Chemistry          90,207,308,427 

Geology  and  Palaeontology      94,210,311,431 

Mechanics          97,213,315,434 

Medical  Science            99,214,319,436 

Metallurgy,  Mineralogy,  and  Mining 101,  216,  322,  440 

Microscopy         102,217,324,441 

Physics 104,  218,  326,  445 

Zoology 108,221,332,447 


J'^ 


r     .'."T:.  " 


•  '^      :  I 


-       -      *.;^ 


c 

F.g3 

(McLd<U) 

1 

SAL 

OOM 

..J 

B 

A 

A 

B 

c 

**i 

/^ 

1^ 

/ 

B  _   Waterways 

C  - .  .  Outer  HuH      Ca^go  & " 


'erse  Sections  of  Vessels  for  the 
Chanftel    passage. 


POPULAR   SCIENCE   REVIEW. 


STEAMSHIPS  FOR  THE  CHANNEL  PASSAGE, 

Br  C.  W.  MERRIFIELD,  F.R,S. 
[PLATE   XCII.] 


-•o*- 


THE  ambitious  schemes  for  the  formation  of  harbours  on 
one  or  both  sides  of  the  channel,  and  the  still  more  ex- 
travagant proposals  for  tunnels  and  bridges,  can  hardly  be  con- 
sidered as  being  of  any  immediate  public  interest.  An  estimate 
of  the  profit  and  loss  account  is  sufficient  to  settle  this  part  of 
the  question  to  the  satisfaction  of  any  but  an  enthusiastic 
inventor  or  an  interested  promoter.  Not  that  it  would  be  at 
all  safe  to  assert  that  such  things  will  never  be  done,  or  that 
they  may  not  be  useful  when  done.  Bigger  bubbles  than  these, 
and  blown  with  less  soap,  too,  have  been  looked  upon  before 
now  as  solid  investments  by  confiding  capitalists.  In  all  thes.e 
schemes  the  dead-weight  charge  of  interest  on  an  enormous 
capital  is  quite  out  of  proportion  to  any  probable  traffic  return. 
It  is  easy  enough  to  talk  in  general  terms  of  absorbing  the 
whole  of  the  continental  passenger  traffic,  increased  by  a  safe 
and  comfortable  means  of  transit ;  but  in  the  first  place  it  is 
liot  possible  to  secure  all  or  nearly  all  of  it  at  renumerative 
^^ates,  and  secondly  the  whole  annual  number  of  passengers  is 
veiy  limited.  We  in  England  are  apt  to  talk  as  if  the  channel 
passage  were  of  even  greater  importance  to  Europe  than  to 
ourselves.  The  fact  is  the  reverse.  It  is  a  primary  matter  to 
us,  a  secondary  affair  to  France  and  Belgium,  and  a  thing  of 
very  small  concern  to  anybody  else.  It  is  the  English  who 
have  most  to  gain  by  it ;  and  on  England,  therefore,  in  some 
shape  or  other,  the  charge  will  ultimately  fall.  In  so  far  as 
they  depend  upon  passenger  traffic  across  the  channel,  large 
engineering  works  cannot  be  renumerative.  It  is  true  that  a 
company  may  be  promoted,  and  that  it  may  make  the  fortune 
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of  the  engineer  and  of  sorao  of  the  eaily  direcfflrs  j  and  it  Id 
alBO  true  that  if  the  works  succeetl  in  their  material  intention— 
of  which  there  is,  perhaps,  almost  an  even  chance — the  sharft- 
boldera  will  enjoy  the  satisfaction  of  having  conferred  upon  ttieir 
country  a  benotit  as  enduring  as  their  structiires.  Tlieir 
patriotism  will  be  its  own  reward. 

More  I'easonable  projects  are  those  which  have  in  view  t 
use  of  the  existing  harbours,  either  as  they  now  are,  or  with 
Buch  improvements  as  the  local  authorities  could  be  induced  to 
make  without  large  contributions  from  the  companies ;  and 
which  propose  to  substitute  large,  safe,  and  comfortable  vesselsv 
with  special  provisions  for  preventing  or  alleviating  sea-eick- 
ness,  for  the  present  mail  steamers — passenger  steamers  i 
wonld  be  absurd  to  call  ttiem.  I  make  this  remark  advisedly. 
The  boats  are  admirably  suited  to  the  mail  service,  and  to  th« 
light  goods  traffic,  especially  in  fruit  and  fish,  which  take  np 
BO  much  of  their  available  deck  space.  But  a  fishing  lugger^ 
with  its  hold  cleared  for  a  sailing  party,  or  a  tug  chartered  for 
a  cheap  trip,  usually  carries  its  passengers  with  legs  discomfort 
than  the  best  means  which  English  enterprise  has  fiu'niahed  foc 
the  moat  important  sea^ferry  in  Eiu:o|}e.  I  know  of  nothioj^ 
more  disgusting  than  the  main  cabin  of  these  channel  steameta 
on  a  wet  night,  unless  it  be  the  ladies'  cabin  ;  and  it  T 
mar\'el  to  me  how  a  nation  which  prides  it-self  on  the  i 
with  which  it  protects  women  from  all  coarse  contact,  can 
submit  to  see  gentlewomen  exposed  to  crowding  and  filth  i 
the  midst  of  which  decency  is  scai-cely  possible,  and  delicacy  ia 
out  of  the  question. 

Apart  from  the  discomforts  of  overcrowding,  small  1 
have  much  more  motion  than  large  ones ;  and  it  is  a  general 
result  of  experience  that,  under  like  conditions  in  otfaa 
respects,  the  sea-sickness  varies  inversely  as  the  size  of  till 
ship,  being  very  severe  in  small  vessels  and  scarcely  felt  il 
very  large  ships.  The  ailment  itself  appears  to  lie  of  a  ratlia 
complex  character,  both  in  its  causes  and  its  effects,  and  t" 
exact  relation  of  each  separate  cause  and  effect  does  not  appeal 
to  have  as  yet  been  completely  disentangled  from  the  othei 
That  its  ultimate  cause  is  solely  and  entirely  the  motion  of  th( 
ship,  there  is  no  doubt  at  all ;  but  physiologists  are  by  i 
means  agreed  as  to  the  chain  of  operation,  or  the  intermcdiati 
detail  which  separates  the  primary  cause  from  its  final  result 
Some  attach  more  importance  to  the  changes  of  mechanics 
pressure  induced  by  the  varying  motion  ;  others  to  the  optica 
effect  reacting  on  the  stomach  through  the  brain.  My  owi 
opinion  is  that  with  unseasoned  travellers  either  of  those  cause 
is  alone  sufficient  to  produce  the  sickness,  and  that  they  an 
l^enerally  in  simultaneous  operation ;  but  that  the  mechaniflK 
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lading  one.  We  know  that  tlierf  i-a  mechanical  cause. 
When  a  man  is  standing  or  sitting,  the  weight  of  his  intes- 
tines is  taken  by  the  pelvic  bones,  and  through  the  reaction  of 
these  there  is  but  little  upward  pressiu'e  against  the  stomach, 
diaphragm,  and  liver,  which  are  supported  by  the  scaffolding 
of  the  spine  and  ribs.  When  this  reaction  is  prevented  by  the 
ship  sinking  from  under  one's  feet,  the  elasticity  of  the  intes- 
tines  is  no  longer  controlled  by  gravity,  and  they  are  free  to 
press  upwards  against  the  stomach  and  other  organs.  Else- 
where than  at  sea,  we  know  that  this  relief  of  weight  does  pro- 
duce uneasiness.  A  qualm  is  felt  in  the  descent  from  a  swing, 
and  in  jumping  feet  foremost  from  great  heights,  while  no 
such  feeling  is  experienced  in  a  higli  dive  taken  head  foremost. 
The  alternation  of  this  pressure  is  quite  a  sufficient  cause  of 
irritation  to  produce  sickness.  A  very  remarkable  confirmation 
i  this  view  is  afforded  by  the  fact  that  sea-sickness  in  women 
■  caaionally  presents  different  and  far  more  serious  aymptomp 
ilian  it  is  usual  to  meet  with  in  the  case  of  men. 

Whether  the  optical  effect  be  alone  sufficient  to  produce  sea- 
lickness  in  an  ordinary  person  may  be  open  to  doubt ;  but 
there  is  no  denying  that  it  very  much  enhances  whatever  effects 
may  be  due  to  the  mechanical  causes,  especially  the  distressing 
^ddioesa  which  is  a  frequent  symptom.  Giddiness  is  not 
nlitly  due  to  optical  caiises.  I  have  seen  a  child  make  itself 
sick  by  turning  round  and  round  with  its  eyes  shut.  I  draw 
from  this  the  fiu1:her  inference  that  the  amount  of  motion 
necessary  is  not  very  great,  if  it  be  sufficiently  long  continued. 
The  upward  and  downward  motion  on  board  a  ship  is  due 
mil  only  to  the  upward  and  downward  movements  of  the  ship 
H I  whole,  but  also  to  the  rocking,  whether  rolling  or  pitching ; 
jut  aa  in  a  see-saw  the  ends  of  the  plaok  move  up  and 
dam,  although  the  plank,  as  a  whole,  has  no  vertical  motion, 
■edng  that  it  tiuTis  on  a  fixed  pivot.  There  is  no  such  lixed 
fifot  in  a  ship  :  every  point  of  it  moves ;  but  at  the  extreme 
fflds  and  sides  this  see-sawing  is  added-  to  the  tmatcadiness  of 
the  middle  part  of  the  ship,  which  accordingly  seems  tu  be 
'  ■mparatively  still. 
Tile  uneasineBS  of  a  ship  is  greatly  enhanced  by  the  cou- 
lly  varying  mixture  of  heaving,  rolling,  and  pit4.'hing, 
preventa  our  adapting  ourselves  to  the  motion  in  the 
WHj  that  a  little  muscular  action,  combined  with  the 
of  a  suitable  attitude,  enables  us  to  meet  a  simple 
in  like  that  of  a  swing.  Any  mechanism  which  sim- 
e  motion  will  therefore  probably  tend   to  reduce  sea- 

e  point,  which  is  common  to  all  the  improved  designs  oV 
8  for  the  channel  passage,  js  large  size.     The  harbouta  on 
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the  Frencli  coast  impose  considerable  restrictions  upon  I 
especially  as  regards  draught  of  water.  At  or  near  luv  watei 
six  or  seven  feet  is  all  that  can  be  dejieoded  upon,  and  tbi 
only  in  still  weather.  With  large  boats,  accordingly,  any 
idea  of  a  service  at  fixed  hours,  irrespective  of  tide,  must  bii 
abandoned,  and  there  will  also  be  certain  rough  days  in  which 
small  mail  st^-amera  can  enter  the  harbours  wlx'U  the  largel 
boats  cannot  do  so  with  safety.  There  can  be  no  question 
however,  that  no  real  improvement  can  be  effected  withoul 
larger  boats.  Three  or  four  years  ago  the  Society  of  Art 
offered  a  prize  for  a  model  of  good  arrangements  for  deck 
passengers  aboard  vessels  of  the  same  size  aa  those  now  in  use* 
Of  more  than  twenty  models  submitted  for  adjudication,  only 
three  or  four  complied  with  the  conditions  laid  down  as  to  siz^ 
and  these  three  or  four  showed  no  real  improvement.  Undei 
these  circumstances  no  prize  could,  of  course,  be  awarded; 
but  it  was  ijuite  evident  to  the  writer  (who  was  one  of  tb« 
committee),  that  the  limitation  as  to  dimensions  rendered  i 
good  deck  arrangement  impracticable.  The  only  really  im- 
proved designs  postulated  increased  dimensions. 

Of  the  schemes  which  have  been  laid  before  the  public,  whilf 
there  are  several  which  aim  at  reducing  the  amount  of  motion, 
and  of  consequent  sea-sickness,  by  due  proportion  and  dimen- 
sion, there  is  only  one  which  takes  special  and  direct  means  o 
securing  that  the  passengers  shall  not  partake  of  the  motion  o 
the  ship.     Tliat  scheme  is  Mr.  Henry  Bessemer's. 

Moat  of  our  readers  must  have  noticed  the  way  in  which  a 
ship's  compass,  and  the  cabin  barometer,  are  suspended — in  ■ 
sort  of  universal  joint,  commonly  called  jlmbals.  The  idea  o( 
suspending  a  cabin  in  this  way  is  no  novelty ;  but  there  v 
several  practical  difficulties  in  the  way  of  carrying  it  out  oa  si 
large  scale.  The  double  pivoting  makes  rather  an  insecure 
connection  between  the  large  moving  weight  and  the  structiira 
of  the  ship.  There  are  also  difficulties  about  getting  in 
out  of  such  a  cabin.  Moreover,  there  is  no  really  fixed  point 
in  a  ship  at  sea,  and  the  motion  of  the  point  of  suspension' 
reacts  upon  the  suspended  mass,  which  thus  acquires  an  oscilla- 
tion of  its  own.  Oscillations  have  a  regular  rhythmical 
period,  like  a  musical  note,  and  every  freely  suspended  body- 
has  its  own  note,  or  periodic  time.  If  it  happens  that  the 
periodic  time  of  the  suspended  cabin  coincides,  absolutely  c 
approximately,  with  that  of  the  point  of  suspension,  there  may 
be  an  accumulated  roll  far  in  excess  of  that  of  the  ship  itself. 
A  freely  suspended  cabin,  therefore,  would  not  answer  the  in- 
tended purpose. 

The  point  of  Mr.  Bessemer's  invention  consists  in  tlie  steady- 
^ff  of  the  cabin  beiug  controlled  by  hand  Instead  of  aotiofr 
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latically.  A  man  sits  at  a  lever,  by  which  he  cotnmnnds 
liydraulic  machinery  vhicb  adjustB  the  position  of  the  cabin 
relatively  to  the  ship.  He  has  a  spirit-level  in  front  of  him, 
by  which  he  keeps  the  level,  just  as  the  helmsman  keeps  his 
coarse  by  means  of  the  compass.  This  retention  of  coutrulling 
power  appears  to  me  to  he  the  chief  point  of  the  invention. 
It  is  by  no  means  the  only  point  in  the  actual  design,  about 
which  there  are  many  features,  constituting  in  their  entirety  a 
very  bold  and  original  as  well  as  an  ingenious  design. 

The  steam-ships  which  are  to  carry  this  swinging  cabin  have 
been  designed  by  Mr.  E.  J.  Reed,  C.B.  The  following  descrip- 
tion is  taken  firom  information  furnished  by  the  designers ; — 

"These  £t«am-ships  are  double-ended,  and  are  propelled  by 
foiir  large  paddle-wheels,  two  at  each  side.  The  ends  are  kept 
low  for  the  purpose  of  reducing  the  motions  produced  by  the 
action  of  the  wind  and  of  the  sea,  and  the  middle  portion  is 
made  sufficiently  high  to  enable  them  to  steam  at  a  high  speed 
against  the  worst  Beaa  they  will  have  to  meet.  A  rudder  is 
fitted  at  each  end,  ftith  means  for  locking,  so  that  the  ship  will 
i>e  able  to  steam  in  either  direction,  and  will  not  require  to  be 
turned  round  in  harbour. 

"  Each  steamer  will  be  350  ft.  long,  45  ft.  wide  along  the 
deck  beam,  and  65  feet  wide  across  the  paddle-boxes.  She 
will  draw  7  ft.  6  in.  of  water,  the  same  as  the  present  steamers, 
and  will  be  propelled  at  a  speed  of  twenty  miles  per  hour,  by 
two  pairs  of  engines  of  the  collective  power  of  4,fi00  horses. 
The  centres  of  the  two  pairs  of  paddle-wheels  will  be  106  ft. 
apart. 

"  The  great  peculiarity,  however,  of  these  ships  is  that  each 
will  contain  a  large  saloon,  designed  by  Mr.  Bessemer,  sus- 
pended in  the  middle  of  the  ship  in  such  a  way  that  it  can  be 
moved  about  a  longitudinal  asis  parallel  to  the  keel.  The 
motion  of  this  saloon,  which  would  be  set  up  when  the  vessel 
rolled  if  left  free  to  move,  will  be  governed  by  a  hydraulic 
apparatus,  and  will  he  completely  under  the  control  of  one 
man,  whose  duty  it  will  be  to  ke-ep  the  floor  of  the  saloon, 
under  all  circumstances,  in  a  line  with  a  spirit-level. 

"  The  passenger  accommodation  will  consist  of  the  Bessemer 
saloon,  which  is  70  ft.  long,  35  ft.  wide,  and  20  ft.  high;  a 
fixed  saloon  at  one  end  between  decks,  52  ft,  long ;  and  a  line 
of  fixed  cabins  on  each  side  of  the  ship,  between  the  paddle- 
boxes.  This  line  of  fixed  cabins  will  occupy  a  total  length  of 
150  ft.,  and  include  a  refreshment-cabin,  smoking-cabin,  lava- 
tories, and  small  deck-cabins.  The  luggage  will  be  stowed  in 
the  bold  at  the  opposite  end  of  the  ship  to  the  passenger- 
saloons.  The  Bessemer  saloon  will  form  by  far  the  finest  cabin 
that  has  ever  been  fitted  in  a  ship.     Its  great  size  and  hev^lot. 
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will  enable  it  l,n  lip  completely  ventilated,  unlike  the  ordinary 
cabin  between  decks,  whicli  is  so  unpleasant  that  ladies  and 
delicate  persons  endure  the  worst  weather  on  deck  rather  than 
accept  shelter  in  it. 

"But  one  of  the  greatest  advantages  of  this  saloon  is  that, 
whatever  motion  the  ship  may  take  from  the  waves—  and  this, 
from  the  adaptation  of  her  form  to  passivity  among  channel 
waves,  will  be  slight— the  saloon  will  be  practically  free  from 
it.  It  is  in  the  middle  of  the  ship,  as  regards  length  and 
breadth ;  and  the  axis  of  rotation  is  at  a  height  where  there 
is  least  motion ;  so  that,  as  regards  its  position,  it  is  one  in 
which  the  vertical  and  lateral  motions,  produced  in  every  part 
of  the  ship  by  the  pitching  and  rolling,  will  be  so  ftmall  as  to 
be  inappreciable.  The  cabin  will  also  have  no  sensible  pitch- 
ing motion,  for  the  form  of  the  vessel  is  such  as  to  make  it 
impossible  for  the  sea  of  the  Strait  of  Dover  to  raise  the  enda 
very  considerably ;  and  even  the  small  effect  produced  at  the 
ends  of  the  ship  will  be  reduced  by  one-seventh  at  the  ex- 
tremities of  the  cabin.  The  rolling  motion  of  the  tship  on  the 
intended  service  cannot  l>e  very  great,  from  the  resistance  of 
her  padd  le-wlieels,  her  size,  form,  and  speed  :  but.  such  ae  it 
is,  it  will  not  be  communicated  to  the  cabin,  for  the  perfect 
action  of  Mr.  Bcssemer's  hydraulic  apparatus  is  an  establisbed 
certainty,  and  nut  a  matter  of  speculation,  and  it  will  always 
insure  the  floor  being  kept  level. 

"  The  governing  principle  of  tliis  suspended  saloon  consistB 
of  a  Bet  of  powerful  hydraulic  apparatus  connected  with  the 
underside  of  the  Hooring,  and  so  arranged  that.,  as  the  vessel 
rolls  to  either  side,  the  pressure  or  resistance  afforded  by  the 
water  is  instantly  brought  into  play  and  utilised  in  checking 
the  motion. 

*'  The  floor,  beneath  the  saloon,  is  composed  of  riveted  iron 
beams,  with  smaller  rafters  attached  to  them.  This  floor,  at 
its  ends  and  at  two  intermediate  poiut^i  of  its  length,  rests  on 
steel  axles,  of  about  tiie  diameter  of  the  driving  axle  of  a  loco- 
motive. Tlie  supporting  frames  aie  securely  fixed  to  the 
double  bottom  of  the  vessel. 

"  This  floor  is  capable  of  a  motion  like  the  beam  of  a  pump- 
ing-engine ;  and  if  as  much  dead  weight  be  placed  below  the 
beams  of  the  floor  as  will  counterbalojice  the  upper  part  of  the 
structure,  the  saloon  will  be  in  a  state  of  equilibrium  and  capable 
of  motion  on  itji  axis.  In  this  condition  it  is  liable  to  be  put 
in  motion  by  the  movetnent  of  passengers  or  by  the  force  of 
the  wind  blowing  against  the  upper  pai't.  But  tlie  hydraulic 
•  —  Here  applied  prevents  any  such  erratic  motion,  and  affords 
retaining  the  saloon  in  a  vertical  position  at  the  will 
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9  man  operating  the  apparatus,  notwitliBtanciing  that  the 

sel  in  which  it  rests  is  moNTiig  beneath  it. 

*  In    order  to  effect    tbia  end,    a    toothed  sector    of    large 

meter  is  secured  to  the  niuin  central  axis  of  the  structure, 

dheneath  it  is  a  strong  bed-plate  firmly  attached  to  the  floor 

of  the  ship.     On  this  bed-plate  are  two  hydraulic  cylinders,  to 

which  a  double-ended  ram  is  fitted,  the  central  part  of  the 

^WB  being  provided  with  teeth,  which  gear  into  the  sector. 

kerefore  when  the  ship  is  in  a  state  of  rest,  the  sliding  in 

1  out  of  the  rams  will  cause  the  saloon  to  move  on  its  own 

lis  with  a  gentle  but  powerful  motion.     Th&^e  movements, 

iwever,  are  controlled  by  a  pair  of  delicately-balanced  equiU- 

1  valves. 
"  Hence  it  will  be  seen,  that  when  the  ship  is  rolling  at  sea, 
ftifl  power  of  acting  on  the  saloon  enables  the  steersman  to  retain 
the  saloon  constantly  in  a  perfectly  vertical  position,  while  the 
il'ior  of  tbe  ship  is  rising  and  falling  beneath  it.  The  essential 
point  of  this  arrangement  is  that  the  hydraulic  apparatus  has  not 
til  put  tlie  saloon  in  motion,  but  simply  to  prevent  it  acquiring; 
any  motion.  Moreover,  the  vie  in^'lUc  of  u  structure  like  the 
jsaloon,  which  will  weigh  some  seventy  or  eighty  tons,  will 
greatly  assist  in  rtsjsting  the  initial  tfludenpy  to  motion. 

"  lu  other  respects  Mr.  Bessemer's  saloon  offers  undoubted 
advantages.  Resting,  as  it  will,  on  four  axial  supports  bedded 
on  an  elastic  packing  of  large  area,  it  will  be  completely 
insulated,  and  will  not  be  susceptible  of  the  violent  tremulous 
motion  imparted  by  the  engines  and  paddles.  Again,  the  heavy 
shocks  of  the  sea  against  the  sides  of  the  ship,  so  objectionable 
in  cabins  built  against  the  framing  of  the  vessel,  will  be  wholly 
unfelt,  as  there  will  l>e  a  space  of  five  feet  between  the  saloon 
and  the  sides  of  the  ship,  from  which,  in  fact,  it  will  be  totally 
disconnected." 

Fig.  I  of  Plate  XCII.  is  a  section  of  the  ship  taken  right 
through  the  saloon.  The  strong  black  line  shows  the  moving 
parL 

It  will  be  observed  that  the  attempt  to  neutralise  the  motion 
of  the  vessel  by  that  of  the  saloon  addresses  itself  to  the 
rirlling  only.  It  does  not  affect  either  the  translatory  part  of 
a  ship's  oscillation,  or  the  pitching.  I  agree  with  the  pro- 
moters in  thinking  that,  in  such  large  vessels  as  they  propose 
to  use,  and  with  the  saloon  in  the  middle  of  the  ship,  the 
Ditching  will  he  small  in  amount,  and  slow ;  and  that,  taken 
il'iue.  it  will  not  be  sufficient  to  cause  sea-sickness.  There  is, 
:  >^^-ever,  another  kind  of  motion  affecting  the  ship,  whidi 
mjuires  fuller  consideration. 

\  In  the  regular  heaving  of  the  sea,  after  the  wind  has  blown 
^  ■  mtly  long  to  cause  regular  waves  or  swell,  each  particle 
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r  water  dncribes  a  circle  in  a  vertical  plan?.  Ai  the  snriacc, 
be  dtsnieter  of  tiiece  circles  u  the  whole  height  of  the  wave^ 
from  valley  to  rreft.  The  circJea  npldl;  diminish  in  size  as 
their  depth  below  the  surfaee  increasea.  Taking  into  account 
this  dinunation,  as  well  as  the  effect  of  the  ship's  breadth,  it  is 
certain  that  the  ship  will  not  follow  this  circular  motion  at  all 
to  the  suae  extent  as  a  cork  doating  on  the  surlwre.  In 
tnodenUely  hcavr  weather,  it  is  probable  that,  in  such  a  ahipaa 
Ihat  which  Mr.  Reed  has  designed  for  >[r.  Bessemo',  any  fixed 
point  would  describe  a  vertical  circle  of  fi\-e  or  six  feet  in 
diameter  in  rough  weather,  quite  independeatiy  of  any  rotattny 
or  rocking  motion.  The  model  exhibited  at  Denmark  HiU 
•imply  oscillated  on  a  tixed  centre,  and  therefore  the  experi- 
BKtat  did  not  go  to  this  point,  as  it  might  have  done  if  it  had 
lieen  mounted  on  a  crank  or  eccentric.  It  does  not,  therefore, 
tell  us  how  far  this  remains  as  a  real  cause  of  uneasiness, 
'  especially  when  combined  with  a  small  amount  of  pitching, 
.  after  the  rocking  or  rolling  is  got  rid  of.  While,  therefore,  I 
am  unable  to  Ixik  forward  to  tlie  absolute  prevention  of  Be»- 
. sickness  with  the  full  confidence  expressed  by  the  promoters,  I 
have  not  the  slightest  doubt  that  the  remedy  will  be  all  Imt 
absolute,  and  that  the  residual  motion  will  only  affect  extremely 
sensitive  persons  in  exceptionally  rough  weather.  Even  for 
these,  it  will  be  nothing  like  what  they  undergo  at  presenL 
The  inveotioD  of  springs  Las  not  entirely  cured  the  shaking  of 
a  carriage ;  but  I  believe  that  the  comparison  of  the  tnoUon 
in  the  Bessemer  saloon  with  that  in  the  present  boats,  in  a 
rough  eea,  will  be  much  the  same  in  degree  as  that  between  a 
well  hung  carriage  and  a  wa^on  or  tumbril  on  a  rough  road. 

The  mode  of  propulsion,  by  two  pairs  of  paddles,  one  working 
in  the  wash  of  the  other,  is  not  very  favourable  to  economy  of 
fuel.  There  is  practically,  however,  no  help  for  it ;  and  as  the 
voyage  is  a  short  one,  this  question  is  of  secondary  consequence. 
The  great  length  and  breadth  of  these  vessels  will  niake  it 
somewhat  more  difiicult  for  them  to  enter  the  French  harbouiu 
than  for  smaller  boats ;  and  therefore  there  will,  I  think,  be  a 
few  rough  days  in  the  year  when  smaller  vessels  will  have  to 
perform  the  mail  service.  With  this  resen'ation,  I  have  no 
doubt  as  to  their  being  perfectly  safe — in  fact,  all  the  safer  on 
account  of  their  large  size.  An  accident  to  the  saloon,  or  to 
the  machinery  wliich  moves  it,  would  simply  have  the  effect  of 
setting  it  fast,  and  the  worst  that  could  happen  from  this  cause 
vould  be,  that  the  passengers  would  not  get  the  relief  desired, 
but  would  simply  be  as  in  the  saloon  of  an  ordinary  ship,  00I7 
with  much  better  ventilation. 

Another  plan,  remarkable  for  its  divergence  from  Uie  ordi- 
nary form  of  ships,  is  the  double  steam-ship  proposed  by  Captain 


lie  ordi- 
Captain 


A  sketch  "  of  this  type  of  diip  ii  given  (in  section)  in 

^ne  that  an  ordinary  ehip,  45  feet  broad,  and  350  feet 
2  right  down  the  middle,  lon^jitu  din  ally  ;  that  the 
'vo  balvee  are  separated  by  an  interval  of  30  feet ;  that  a.  flat 
ide  is  then  fitted  on  the  inner  Bide  of  each  half  ship,  and  that 
(ifV  are  then  bridged  together  by  a.  strong  platform,  which 
■■anects  them  rigidly.  There  is  thus  a  clear  waterway,  or 
rectangiilar  eanal,  30  feet  wide,  along  the  whole  length  of  the 
ship,  right  down  the  middle,  open  at  both  ends  and  at  the 
bottom,  but  covered  at  the  top  by  the  lower  deck  of  the  saloons. 
Propulsion  ia  effected  ty  a  pair  of  ordinary  paddle-wheels 
placed  in  this  canal,  right  amidships — one  paddle  being  close 
to  each  flat  side,  with  a  clear  waterway  ten  or  twelve  feet  wide 
between  them. 

I  can  quite  bear  out  the  promotens'  claim  for  this  design  in 
respect  of  easy  and  gentle  motion  in  a  rough  Bea.  It  i*now 
more  than  twenty  years  since  I  first  assisted  at  experiments 
with  models  of  twin  boats,  and  I  have  recently  had  the  advan- 
tage of  sailing  in  a  schooner  yacht  of  this  build.  I  know  that 
these  ships  are  remarkably  steady,  and  bo  fiir  as  concerns  the 
mere  question  of  immunity  from  sea-sickness,  I  think  that  they 
are  only  second  to  Mr.  Bessemer's  plan.  If  Bea-sickness  were  the 
only  diflSculty  of  the  channel  passage,  I  should  desire  nothing 
better  than  Captain  Dicey's  ship  to  go  across  in. 

The  objections  are,  that  these  vessels  are  unhandy,  and  steer 
badly,  and  that  their  form  is  ill  adapted  for  speed.  These  are  very 
serious  faults,  and  render  them  unsafe  vessels  for  the  channel 
service.  Our  mail  steamers  frequently  find  it  no  easy  matter 
to  enter  Calais  harbour,  or  to  cross  Boulogne  bar  in  safety,  and 
they  Bomotiraes  have  to  give  up  the  attempt.  Now  every  one 
who  has  experience  of  twin  boats  with  flat  sides,  is  aware  that 
they  cannot  be  depended  on  for  steering  in  a  heavy  sea.  Their 
flat  Fides  make  them  answer  the  helm  very  sluggishly,  and  at 
the  same  time  give  double  effect  to  the  tendency  of  the  waves 
to  turn  them  against  their  helm.  This  is  a  had  quality  in  the 
open  sea ;  it  might  be  a  fatal  quality  in  attempting  to  enter  or 
leave  a  gutway  in  a  cross  sea — like  Boulogne  harbour  in  a 
south-wester.  The  danger  is  enhanced  by  defective  propulsion. 
A  twin  ship  has  nearly  twice  as  much  wetted  surface  as  an 
onlinary  vessel  of  the  same  displacement.  As  a  large  part  of 
•  Tbis  Akeleh  must  not  be  conaiiJereil  sutlientic,  except  &9  regards  its 
.  ■  rrni  BbHpe,  nor  as  being  correct  in  its  dimensionB.  The  writer  bas  not 
.1  aoceas  to  nccurnte  planit,  but  hua  on!;  seen  a  model ;  and  as  he  was  unable 
■  pttk  fA?ourabIj  of  ihe  project,  he  did  not  tbink  it  right  to  spplj  to  the 
:  .maters  for  infomiHtion  about  delnils.  The  sketch  is  quite  sufficient  aa 
:  lUtutntjoD  to  tbia  paper. 
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tbe  resistance  of  a  slup  is  due  to  friction,  this  is  one  olietacla 
Id  the  next  place,  every  vessel  caiTiea  before  it  a  wave  of  di* 
placement  and  a  frictional  wave.  These  diverge  from  eael 
how,  whether  one  side  of  the  bow  be  flat  or  not.  A  flat  boi 
certainly  diminishes  tbe  wavt;  of  displacement,  btit  it  dot 
uaoihlkite  it,  and  it  scarcely  dimlniBhes  the  frictional  wave  a 
all.  From  these  two  causes  there  is  a  heaping  of  the  waves  ii 
the  channel,  which  forms  a  great  source  of  extra  reaiatance. 
sailing  vessels  of  this  form  the  extra  resistance  ia  compenaatM 
for  by  the  extra  sail-carrying  power  of  this  type,  but  there  i 
no  such  compensation  in  a  steam-vessel.  Then,  again,  the  modi 
of  propulsion  is  so  bad— 1  should  have  said  the  worst  possible 
were  it  not  that  one  of  the  directors  of  the  Dicey  Company  ha 
proposed  to  substitute  a  water-jet  propeller  for  the  paddla 
There  can  scarcely  be  a.  worse  position  for  a  paddle-wheel  tha; 
half-way  along  a  rectangular  channel.  The  propulsion  i 
affected  by  the  reaction  of  the  water,  whose  backward  velooit 
relatively  to  the  ship  is  greater  after  it  leaves  the  paddle-floa 
than  before  it  meets  it ;  otherwise  there  would  be  no  propul 
flion.  Now  the  sectional  area  of  a  stream  of  water  is  inverse!; 
proportional  to  the  velocity — for  the  quantity  of  water  1 
passes  any  section  of  it  ia  constant — and  if  the  section  is  uni 
form,  there  must  be  a  diiference  of  level,  or  eddy-diBturbanc« 
or  waves,  either  of  which  take  up  part  of  the  work  which  ough 
to  be  expended  upon  propulsion.  This  occurs  to  some  ext«E 
with  outside  padiUes  ;  but  it  is  very  much  enhanced  when  th 
paddle  is  placed  in  a  confined  channel— not  to  mention  t' 
increased  frictional  resistance  of  the  paddle  race.  I  believe 
am  within  the  murk  in  predicting  that,  for  the  same  Gpee< 
Captain  Dicey's  boat  will  require  twice  the  engine  power  of  t" 
designed  by  Mr.  Heed  and  Sir.  Bessemer.  It  is  not  probable  t 
my  mind,  that  with  such  a  ship,  and  such  a  propeller,  a  8} 
of  twenty  or  twenty-one  miles  could  be  reached  at  all,  no  n 
ter  what  the  engine  power  might  be. 

Besides  the  danger  from  want  of  steering  power,  there  i 
great  danger  of  the  paddle  being  carried  away  or  disabled  i 
a  great  wave,  the  effect  of  which  would  be  guarded  from  d' 
pating  itself  laterally  by  the  sides  and  roof  of  the  canal  I 
which  tbe  paddle  works. 

As  regards  tbe  connection  of  the  two  bulla  by  means  of  t 
platform,  I  do  not  think  that  tliia  presents  any  mechanical  ( 
practical  difficulty,  except  that  it  will  require  a  great  weight  0 
iron,  and  that  this  will  have  to  he  met  by  increased  draught « 
water.  This  ia  itself  an  evil  where  tidal  ports  have  to  I 
entered ;  and  it  also  takes  up  engine  power.  ^^ 

In  shoit,  I  have  come  to  the  belief  that  Captain  Dicey 
twin  ship  will  be  easy,  but  that  it  will  not  be  fast,  economici 
or  safe. 


SrsAir-SHiFS  ros  the  chakhel  passage.  1 1 

lotber  proposal,  nhich  has  been  much  before  tbe  public,  is 
>t  of  Mr.  S.  J.  Mackie,  C.E.  This  is  a.  double-ended  and 
Sat-bottitmed  boat,  400  feet  long,  90  feet  broad,  and  drawing 
6  feet  6  inches  of  water.  A  section  of  it  is  given  in  Fig.  3. 
R  and  B'  are  rectangular  waterways  going  right  fore  and  aft, 
iffering  from  that  in  Captain  Dicey's  plan  by  having  a  bottom 
~  well  as  a  top  and  sides,  and  in  there  being  two  of  them,  in- 
lead  of  one  eentral  canal.  Mr.  Mackie's  mode  of  propulsion 
ia  by  two  or  three  pairs  of  paddle-wheels  working  in  the  rectan- 
gular waterways.  He  claims,  as  the  udvantage  of  his  design, 
great  eteadineRS  at  sea,  ample  and  well-distributed  space  for 
the  accommodatioQ  of  passengers,  great  longitudinal  and 
tnnsTerEe  strengtb,  and  the  absence  of  any  projections  which 
could  receive  injury  from  waves  or  piers.  He  also  expects  to 
■UBin  high  speed.  I  believe  his  vesuel  would  realise  all  that  he 
claims,  except  speed,  but  that  no  ateara  power  whatever  could 
give  her  speed  with  such  propellers.  A  paddle-wheel  working 
in  a  closed  tube  would  do  more  cbiiming  than  propulsion ;  and 
w  to  placing  two  or  more  paddle-wheels  behind  the  first,  I 
think  they  are  more  likely  to  impede  it  than  to  do  any  useful 
work  of  their  own.  I  have  the  highest  personal  respect  for  Mr. 
Msrkie,  and  I  have  come  to  tliis  judgment  regarding  his  scheme 
with  much  regret ;  but  I  am  sure  be  would  be  the  last  person 
to  wish  that  I  should  suppress  my  opinion,  advisedly  formed. 

At  the  annual  general  meeting  of  the  Institution  of  Xaval 
Architects  in  March,  1871,  Mr.  Michael  Scott,  C.E.,  brought 
Ibrward  a  plan  for  controlling  the  motion  of  vessels  for  tbe 
chsnnel  passage,  by  the  judicious  use  of  water  ballast.  He 
proposed  that  the  vessels  should  leave  and  enter  the  ports  in 
light  trim ;  but  that,  as  soon  as  they  got  into  deep  water,  their 
displacement  should  be  altered  by  tbe  admission  of  sea-water 
into  closed  compartments,  in  such  measure  as  to  make  the 
*iiip»  l)chaviour  as  easy  as  possible.  This  plan  may  seem  rather 
bold,  on  the  face  of  it ;  but  there  is  very  little  doubt  that  it 
could  lie  BUoceBsfully  worked,  with  a  little  attention  and  expe- 
rience. The  quantity  of  water  required  could  all  be  pumped 
ntil  in  a  few  minutes,  on  approaching  the  harbour.  It  must  be 
'■■'Qfeased  that  it  is  rather  an  artificial  way  of  meeting  the  dif- 
'^.-idty,  and  that  it  falls  under  the  suspicion  of  being  "too 
"■vcr  by  half."  Still  the  plan  is  theoretically  right,  apart 
i  ra  the  somewhat  ticklish  character  of  the  adjustment.  I 
i  i  not  think  I  should  have  recourse  to  such  a  plan,  for  myself, 
until  the  more  direct  method  of  Mr.  Bessemer  had  been  found 
to  fail ;  but,  failing  that,  it  may  be  worth  reverting  to. 

At  tbe  same  meeting,  Mr.  Evan  Leigh,  of  Manchester, 
Uougbt  forward  a  proposal  for  a  channel  steam-ship,  which 
Osy  be  said  to  bear  a  rough  likeness  to  Mr.  Mackie's  proposal. 
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There  was  the  same  double  cliannel  port  and  starboard,  in  each 
of  which  worked  a  paddle-wheel ;  only  the  channel,  instead 
being  closed  at  the  birttom  and  opeu  from  end  to  end,  wa» 
segmental  in  profile,  and  open  at  the  bottom.  The  paddle> 
wheels  were  moreover  arranged  as  dnuna  instead  of  open 
wheels.  This  plan  is  just  as  inefficient  in  respect  of  propulsion 
as  either  Captain  Dicey's  or  Mr.  Mackie's,  and  Mr.  Leigh  had 
moreover  encumbered  it  with  a  ridiculous  plan  for  liarboura, 
and  with  bad  steering  apparatus.  The  device  is  not  worth 
much  on  its  own  account,  and  these  appendages  are  quite 
enough  to  prevent  its  floating,  either  mechanically  or  commer- 
cially. 

Mr.  John  West,  of  I^iverpool,  has  published  plans*  of 
"  Channel  Ferryboat,"  345  ft.  long  and  43  ft.  beam ;  breadth 
over  all  68  ft.,  and  di'augbt  6  ft.  6  in.  The  propellers  are  twa 
pairs  of  paddle-wheels,  external,  as  in  Mr.  Bessomer's  ship 
but  the  guards  extend  the  full  breadth  of  the  paddles  througlit 
out  the  whole  midship  length,  as  in  American  river  steamers, 
and,  as  in  those,  are  utilised  for  cabins  and  smoke- boxes.  Tbi 
boilers,  however,  are  inboard,  instead  of  on  the  guards.  Apart 
from  the  Bessemer  saloon,  the  plan  only  differs  in  detail  ftoa 
that  designed  by  Mr.  Keed  for  Mr.  Bessemer. 

I  have  had  before  me  a  large  number  of  schemes,  of  th( 
most  varied  character,  but  the  greater  part  of  them  hopelesal] 
and  irretrievably  bad.  Very  few  inventors  will  take  thi 
trouble  either  of  acquiring  the  knowledge  requisite  to  form  ai 
exact  idea  of  the  problem  which  they  have  iindertaken  to  solve 
or  of  ascertaining  what  steps  have  already  been  taken  toward] 
its  solution.  Hence  we  get  schemes  which  never  could  hi 
likely  to  work;  schemes  which  have  already  been  tried, 
found  to  fail ;  schemes  brought  forward  as  new,  which 
already  in  common  use.  From  among  this  chaos  I  have  endea 
voured  to  select  those  which  are  of  the  most  immediate  prao 
tical  interest,  and  to  lay  before  my  readers,  frankly  and  impar 
tially,  what  I  conceive  to  be  the  advantages  and  disadvantagt 
of  these. 

My  readers  may  now  reasonably  turn  round  and  say,  "  Whi 
does  the  writer  mean  to  indicate  as  the  best  ship  for  the  pur 
pose  ?"     My  answer  is : — 

1.  For  mail  service,  in  very  rough  weather,  a  small  fiUl 
powered  vessel,  which  will  malce  everybody  sick  whose  insi<" 
has  not  been  well  salted.   ■ 

2.  As -a  mere  preventative  of  sea-sickness,  without  specla 
mechanism,  the  longest  and  broadest  boat  possible. 

3.  With  reference  to  safe  work,  in  entering  and  leaving  por* 

•  Sec  "  The  Ecgineer  "  far  .\uguit  30, 1672. 
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in  ordinary  rough  weather,*  as  well  as  to  reasonable  ease  and 
comfort  at  sea,  a  boat  350  ft.  long  and  45  ft.  broad  or  there- 
abouts, and  drawing  not  more  than  8  ft.  of  water. 

4.  As  to  the  easiest  thing  likely  to  be  obtained  in  our  days 
— the  Bessemer  saloon  steamer. 

I  give  this  to  my  readers  as  the  best  judgment  which  I  can 
form  on  a  subject  which  I  have  studied  with  great  care. 
Whether  right  or  wrong,  it  is  to  that  extent  worthy  of  atten- 
tion, and  it  is  wholly  unprejudiced  ;  as  I  have  neither  interest 
nor  share  in,  nor  retainer  for,  any  one  of  the  schemes  which 
have  been  brought  forward. 

*  Boulogne  harboiir  is  70  metres  or  225  feet  wide,  and  Calais  harbour 
100  metres  or  330  feet  wide.  The  entrances  of  both  are  mere  canals  open  to 
.ward. 


ON  EXPLOSIONS    OF   FIRE-DAMP    IN    COAL  MINES; 
THEIR  CAUSES  AND  MODE  OF  PREVENTION. 

Br  A.  H.  GREEN,  M.A.,  F.O.S. 


WHEN  the  old  Hebrew  poet  wished  to  fix  upon  a  class  of 
men  who  were  exposed  more  than  their  fellows  to 
danger,  and  who  had  to  face  nature  undi;r  her  most  terrible 
aspects,  he  selected,  with  admirable  titness  for  his  day,  those 
*'  that  go  down  to  the  sea  in  ships  and  occupy  their  buRiness  in 
great  waters : "  should  a  Tennyson  or  a  Browning  wish  now- 
adays to  handle  a  similar  theme,  he  would  find  illustrations 
etill  more  apt  in  the  perils  of  thoee  who  pass  their  lives  in  the 
chambers  and  galleries  of  deep  mines.  And  coal-miners  are 
exposed  to  a  larger  amount  of  risk  than  any  others  oi'  the  craft'; 
for,  while  they  share  with  the  rest  of  the  mining  population 
perils  from  falls  of  rock 'overhead,  from  sudden  rushes  of  water, 
from  accidents  in  shafts,  and  other  similar  sources  of  danger, 
they  have  in  addition,  alwa^  hanging  over  their  heads,  a  hazard 
peculiarly  their  own,  in  the  possibility  of  a  sudden  outbiu^t  of 
the  gas  known  popularly  as  fire-damp,  to  be  followed,  should 
any  one  of  a  series  of  delicate  precautions  go  wrong,  by  an 
explosion,  which  will  first  burn  and  shatter  whatever  comes  in 
its  way,  and  then  leave  behind  it  a  deadly  vapour  thai  stiSes 
out  any  life  tliat  the  previous  fire  and  havoc  may  have  spared. 

We  propose  to  attempt  a  short  description  of  this  ever- 
present  source  of  danger  to  the  coal-miner,  and  of  the  methoda 
wliich  have  been  suggested  for  guarding  against  it ;  to  point 
out  where  these  methods  have  succeeded,  and  where  they  have 
failed  ;  and  to  add  a  few  hints  as  to  how  failure  may  have  been 
caused,  and  how  it  may  be  avoided  for  the  future. 

It  may  be  as  well  first  to  give  our  readers  a  few  figures, 
showing  the  number  of  lives  lost  every  year  in  Great  Britain 
■  y  explosions  of  fire-Jamp.  The  table  below  is  taken  from  the 
rts  of  the  Colliery  Inspectors. 
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These  results  are  far  from  reassiiring.  The  percentage  of  lives 
tost  &om  accidents  of  all  kinda  aeema  to  be  slightly  incre-asing 
eveiy  year,  and  last  year  amounted  to  very  nearly  fJiree  in  every 
thousand  :  the  proportion  lost  by  the  cause  of  accident  we  are 
now  specially  considering  varies  very  much  from  year  to  year, 
but  last  year  it  was  almost  exactly  one  quarter  of  the  whole. 

Fire-damp,  the  source  of  such  a  large  part  of  the  accidents 
iDcidental  to  coal-mining,  is  a  mixture  of  carburetted  hydrogen, 
nitrogen,  and  carbonic  acid  gases.  Of  these  carburetted 
hydrogen  is  by  far  the  largest  ingredient,  and,  as  the  cause  of 
oiplosions,  the  one  we  are  more  specially  concerned  with  ; 
it  is  a  compound  of  carbon  and  hydrogen  (CH,),  and  in  a 
[lUre  etate  bums  with  a  faint  bluish-yellow  ilame  :  it  becometi 
explosive  when  mixed  with  air,  the  violence  of  the  detonation 
depending  on  the  proportions  of  the  mist  uie  :  if  the  amount  of 
gas  be  not  more  thau  ^^^th  of  the  whole,  the  mixture  bums 
irithout  explosion,  though  the  prenence  of  the  gas  is  distinctly 
indicated  by  changes,  well  known  to  miners,  produced  in  the 
flame  of  a  candle  or  lamp  held  in  it.  The  maximum  of  ex- 
pJoeiveness  is  reached  when  the  proportion  of  gas  is  from  ^^th 
to  4t(i :  if  a  light  be  brought  into  siich  a  mixture,  the  whole 
Gasae9  into  flame  with  fearful  violence,  and  the  unlucky  miner 
vbom  it  comes  across  is  either  scorched  to  a  cinder  or  blown 
to  pieces,  or  perhaps  suffers  both  fates :  when  the  gas  is  pre- 
imt  to  the  extent  of  Jth,  or  a  larger  proportion,  the  mixture 
igain  bums  without  explosion  :  so  large  a  proportion  of  gas, 
iuwever,  makes  an  atmosphere  in  which  breathing  is  carried 
on  with  difficulty,  and  when  the  proportion  of  gas  reaches  ^rd, 
tcsfHiation  becomes  impossible. 

The  products  of  the  explosion  are  steam  and  carbonic  acid, 
the  latter  a  heavy  gas,  the  presence  of  a  small  quantity  of  which 
in  sir  is  immediately  fatal  to  lifei  This  floods  slowly  the  pas- 
Bges  of  the  mine,  and  efTectually  stifles  out  any  life  that  may 
lave   escaped   the   flame    and   concussion   of    the   explo:<ion. 

'TliiH  WM  ibe  year  of  the  Oaks  explnnon,  in  which  ■%!  men  were  killed; 
n  tliB  mne  year  eipliwiona  occurred  at  Talk-on -tbe-Hill  and  Dubtnl^eld, 
awng  reepectlTely  91  and  ^  denlh'i. 


Carbonic  acid  h  koown  among  the  coIllAi^  as  "^  black -diuap,"  < 
"  after-damp." 

We  must  also  note  that  carburetted  hydrogen  is  very  ligU 
not  much  more  than  one-Iialf  as  heavy  as  common  air,  and  i 
spite  of  the  general  property  of  gases  to  diffuse  themselve 
iiDiformly  without  reference  to  their  relative  density,  it  teodi 
in  virtue  of  its  low  specific  gravity,  to  accumulate  in  thehigbei 
parts  of  a  mine,  in  bell-shaped  hollows  in  the  roof,  and  in  th< 
stagnant  atmosphere  of  the  "  goaf,"  or  abandoned  workings. 

l^uch  then  are  the  deadly  qualities  of  this  subtle  enemy 
which  exists  often  in  enormous  quantity,  pent  up  in  the  body  o: 
the  coal  itself.  How  it  came  there  i»  a  question  to  which  it  i 
not  easy  to  give  a  definite  answer.  The  same  ga.s  however,  u 
produced  by  the  decomposition  of  dead  plants  in  marshy  placesj 
and  we  must  content  ourselves  with  the  vague  statement  that 
carburetted  hydrogen  haa  been  generated  by  chemical  reaction 
out  of  the  vegetable  matter  of  which  coal  is  made  up. 

But  whatever  be  the  exact  cause  of  its  presence,  there  it  i^ 
locked  up  in  a  highly  condensed  state,  and  ready  to  burst  forth 
the  moment  the  pressure  which  holds  it  back  is  removed  by 
the  operation  of  cutting  into  the  coal. 

In  some  beds  the  gas  seems  to  be  uniformly  disseminated 
through  the  whole  body  of  the  aeam,  and  in  these  cases  it  i 
most  striking  to  stand  in  front  of  a  newly  bared  face  of  coal, 
and  hear  it  rushing  out,  like  bees  out  of  a  hive,  as  the  collien 
say,  with  an  incessant  sputtering  and  hissing,  while  small  bits  ol 
coal  keep  flying  off  with  a  sharp  cracking  sound,  as  the  im 
prisoned  gas  bursts  the  cells  in  whicli  it  is  canHned.  Gas  o 
this  sort  is  comparatively  harmless,  as  it  gives  warning  of  itf 
presence,  and  can  be  dealt  with  and  subdued  by  methods  to  hi 
described  further  on.  Far  moie  serious  are  these  cases  when  t 
single  blow  of  a  pick  taps  an  enormous  reservoir  of  pent  U| 
gas,  and  an  outburst  follows,  with  a  roar  like  that  produced  bj 
the  escape  of  high-pressure  st^am,  so  suddenly  and  in  sucfa 
quantity,  that  it  overpowers  all  the  ordinary  precautions,  and 
nothing  can  be  done  but  to  leave  it  till  it  has  exhausted  itseU 
or  considerably  abated.  Such  discharges  are  known  ai 
"  hlowers ; "  they  occur  very  generally  in  the  neighbourhood  o 
faults  or  dislocations,  and  it  seems  likely  that  tho  gas  finds  iti 
way  up  the  rent  in  the  strata,  from  great  depths,  where  i 
exists  in  a  still  higher  state  of  compression  than  in  tho  coa 
itself.  Outbursts  of  this  nature  sometimes  force  their  wa] 
through  the  floor  of  the  mine,  in  which  they  tear  long  renti<,ai 
if  the  solid  rock  were  so  much  parchment.*     i^omo  of  these 
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jiidden  discharges  blow  themselves  off  in  a  short  time  :  olheva 
go  on  for  years  without  showing  anysigns  of  abatement,  and  the 
gas  from  them  has  been  collected,  and  used  in  those  parts  of  the 
mine  where  present  custom  looks  upon  it  as  safe  to  employ 
naked  lights. 

The  reader  will  now  realise  the  danger  which  the  collier 
stands  always  face  to  face  with  :  gas  to  some  extent  is  almost 
^iways  present,  and  should  it  be  mixed  with  air  in  the  prnper 

■  •  'pjrtions  and  come  in  contact  with  a  naked  light,  an  explo- 
.  n  more  or  less  severe  immediately  follows. 

The  methods  of  coping  with  this  difficulty  may  be  grouped 
imder  two  main  beads.  One  will  include  the  processes  of  ven- 
tilation, by  which  the  gas  is  diluted  with  common  air  to  such 
an  extent  as  to  render  it  harmless  :  the  other  will  take  in  all 
•lie   contrivances  for   shielding   those  lights  which    must  be 

." r-d,   so   as  to    prevent   their   coming   in  contact  with  any 

\j>Io8ive  compound    that    ventilation    may   have   failed    to 

-roove. 
First  of  ventilation — absolutely  necessary  in  every  case  to 

ipply  breathing  air  to  the  miner,  and  doubly  needftil   where 

■  -L'  earth  is  ever  pouring  out  a  deadly  gas,  which  lurks  in  each 
..-■It^^red  spot,  and  can  only  be  driven  out  by  sweeping  every 
. ..  >k  and  comer  by  something  like  a  hurricane  of  pure  air. 

Every  well-ordered  coal  mine  is  now  supplied  with  at  least 

■  v.-  separate  shafts,  the  size  of  which  depends  on  its  area,  12  to 
1  feet  clear  diameter  within   the   brickwork   being   not   too 

■  rge  if  the  workings  are  very  extensive.     Down  one  of  these, 

■  nnwn  as  the  "downcast"  shaft,  pure  air  is  constantly  passing, 
■Dd  is  conducted  through  the  workings,  driving  before  it  the 
ooDtKiniDated  atmosphere,  and  in  the  end  forcing  it  up  the 
other  shaft,  which  serves  for  an  outlet,  and  is  called  the  "  up- 
-i«t"  shaft.     The  air  taken  in  goes  by  the  name  of  the   "in- 

Ve"  current,  and  the  foul  compound  discharged  from  the 
T  vast  is  called  the  "  returns."  It  was  at  one  time  customary 
■■■  carry  all  the  air  in  one  body  through  the  windings  and  tiirn- 

Inigs  i>f  the  workings,  but  by  this  method  the  current  became 
t«»  much  contaminated,  and  ita  velocity  too  much  reduced 
Wire  it  reached  the  end  of  its  long  journey,  to  allow  of  its 
■iii;  any  useful  result  in  the  parts  of  the  mine  most  dis- 
;■!  the  downcast  shaft:  accordingly  the  inlake  air  is 
'it ''  into  separate  currents,  varying  in  number  aecord- 

I_  . .   :[[•:  size  of  the  mine,  before  it  begins  to  run  its  course ; 
CLKih  of  these  ventilates  a  separate  district,  and  in  the  end  all 
Daile  and  are  discharged  through  the  upcast. 
The  passage  of  the  air  through  the  workings  is  regulated  by 
Urriers  known  as  "  stoppings  ;"  by  doors,  often  double  like 
aai\  lock,  which  allow  the  miner  to  pass  through,  but  I 
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Iwck  the  air  current ;  or  in  some  cases  simply  by  lianging  heavy 
cloths  across  aD  opening  through  which  it  is  wished  to  prevent 
the  passage  of  the  air.  Sometimes,  when  the  ventilating  cur- 
rent ha«  to  cross  one  of  the  main  roads  which  it  would  be 
inconvGoieot  to  interrupt  by  doors,  the  air  is  carried  acroeo  in  a 
distinct  passage  over  the  roof  of  the  gallery. 

Thus  tliere  is  constantly  going  on  a  process  which  does  for 
Uie  mine  exactly  what  the  functions  of  breathing  and  the  cir- 
culation of  the  blood  do  for  the  human  body ;  and  we  must 
next  see  by  what  moans  the  circulation  is  kept  going  in  the 
case  of  the  mine. 

TJie  methods  usually  employed  are  twofold :  sometimes  a 
large  fan,  turned  by  machinery,  is  placed  at  the  top  of  thu  up- 
cast shaft,  to  create  an  upward  draught ;  sometimes  a  funmce 
is  kept  burmng  in  that  shaft,  which  rarifies  the  air,  causes  it 
to  rise,  and  sucks  a  corresponding  (quantity  to  till  it«  place  down 
the  downcast. 

The  disadvantage  of  a  furnace  is  tliat  the  returns  may  be  so 
charged  with  fire-damp  as  to  explode  on  coming  in  contact 
with  the  flame.  To  obviate  this  the  fonl  air  is  carried  through 
a  gallery,  known  as  a  '*  dumb  drift,"  which  opens  into  the  up- 
cast some  way  above  the  furnace ;  even  this  precaution,  how- 
ever, is  thought  to  have  been  ineffectual  in  some  very  fieir 
mines,  and  good  authorities  have  given  it  as  their  opinion  that 
tJiei'e  are  cases  where  no  precaution  can  render  a  furnace  safe, 
and  that  a  fan  ought  then  to  be  employed.  One  great  draw- 
back to  the  use  of  a  fan  is,  that  the  instant  any  accident 
happens  to  it,  or  the  machinery  which  turns  it,  ventilation  ia  at 
one*  stopped ;  whereas  with  a  furnace,  especially  if  it  be  placed 
at  the  bottom  of  the  upcast  shaft,  and  that  shaft  be  deep,  a 
lung  time  will  elapse  before  the  heated  column  of  air  can  cool 
down  to  the  same  temperature  as  the  rest  of  the  mine,  and  ven- 
tilation, to  a  certain  extent,  will  go  on  after  the  furnace  has 
gone  out,  should  either  accident  or  carelessness  cause  that  to 
happen.  Hence,  when  fans  are  u^ed,  it  is  very  desirable  to 
Iiave  at  least  two,  so  that  if  one  be  disabled  the  other  may 
immediately  take  its  place. 

One  or  two  other  points  connected  with  ventilation  call  for 
notiue.  Beds  of  coal  very  rarely  lie  perfectly  flat ;  in  most 
cases  they  are  inclined,  or  "dip"  at  various  angles  to  the 
horizon.  Now,  the  small  specific  gravity  of  fire-damp  tends 
make  it  flow  of  itself  towards  the  highest,  or  "  rise  "  pai-ta 
the  min(=,  and  the  tendency  should  be  taken  advantage  of  to 
fiu-ilitato  the  escape  of  the  gas.  Hence  it  is  desirable  to  put 
the  upcast  shaft  as  far  to  the  rise  as  can  be  done.  Further  wo 
hav  not.c^.d  the  tendency  of  gas  to  accumulate  in  abandoned 
KuiKu.L^-nViroafs,    from  which  fullfi  of  thereof  are  liable  t<s 
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fnive    it     out     into    the    mine,    or     from     which     sudden 

;-iTease    in    the    pressure   of   tlie  Burrounding  air   allowa  it 

•■scape.      Tliis  makes   the   "goaf"    a   constant   source   of 

iij<,'er,  which  should  be  entered  or  traversed  as  little  as' 
,  "ibie,  and,  as  far  as  may  be,  cut  off  from  communication 

:ili   workings   in   progress.       Putting  these    facts  together, 

■  ii    clear    that    the    safest"  combination    is    to  have    the 

■  L-oaf "  in  (he  rear  and  to  the  rUe  of  the  workings :  and  that, 
•!rns  paribus,  the  safest  way  of  getting  the  coal  is  that 
mnvn  OB  "long  wall,"  by  which  all  the  mineral   is   extracted 

■  •■the  first  worlung;  and  that  the  "pillar  and  stall"  method. 


.ft  on  ( 
^^iliich 


portions  are  left  to  support  the  roof,  and  afterwards 

it  by  a  second  working,  is  liable  to  objection,  because  it 

ree  the  carrying  on  of  operations  in  the  middle  of  a  mass 

idoned  workings,  loaded  with  fiery  gas.     It  is  also  clear 

■  bcveral  advantages  will   be  gained  by  placing  the  downcast 

■ft  on  the  extreme  dip  of  the  mine,  and  making  it  the  shaft 

^lliich  the  mineral  is  raised   to   the   surface.     For  by  this 

the  intake  air  drives  the  light  fire-damp  in  tlie  direction 

it  naturally  tends  to  move,  and  the  coal  may  be   run 

to  the  ehaft  bottom  by  its  own  gravity. 

"ig.  1  ahowa  a  plan  of  what   may  be  called   a   coal  mind  i 

->t  it«  simplest  form,  in  which  all  these  advanui^iM  havaj 
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been  secured,  0  is  the  downcast,  v  the  upcast  shaft,  and  lh( 
bed  of  coal  rises  from  d  to  v.  The  first  thing  done  on  begin- 
ning to  work  the  mine  is  to  drive  out  roads,  D  a,  D  B,  i 
nearly  level  as  possible,  to  the  right  and  left  of  D  up  to  th^ 
boundaries  of  the  royalty ;  the  roads  a  a',  d  v,  b  b',  are  theB 
driven  at  right  angles  to  a  d,  up  to  the  boundary  on  the  tis 
eide  :  the  boundary  on  the  dip  dde  is  a  b.  The  extraction  c 
coal  now  begins,  and  the  mineral  is  sliced  off  in  long  facet 
parallel  to  a'  b*,  starting  at  the  rise  boundary,  and  working 
backwards  to  the  dip.  In  this  way  the  "goaf"  is  alwayi 
behind  and  to  the  rise  of  the  workings, and  is  traversed  onlyl^ 
the  air  course  Bv,  which  may  be  bricked  and  completel]^ 
isolated  from  the  fiery  district  on  either  aide.  The  intake  ail 
is  split  into  two  courses,  whiuli  travel  along  »  a  c,  DBF,  sweefl 
the  faces  c  e,  f  E,  and  pass  along  b  v  to  the  upcast.  The  coa 
as  it  is  extracted  is  drawn  along  the  levels  CE,  fb,  and  niD 
down  the  incline  ed  to  the  drawing  shaft  d. 

Very  simple  indeed  this  looks  on  paper,  but  unluckily  ii 
practice  innumerable  obstacles  come  in  the  way,  when  wi 
attempt  to  carry  out  such  a,  plan.  First  natural  obstaclo 
occur.  The  rise  of  the  coal  is  not  constantly  in  the  sam< 
direction,  and  the  seam  is  often  traversed  by  lines  of  fracture^ 
known  as  "  faults  "  or  "troubles,"  by  which  the  bed  lias  beei 
broken  across,  and  the  part  on  one  side  raised  or  depresaec 
relatively  to  the  part  on  the  other  side.  Commercial  coit 
eiderotions  give  rise  to  still  more  serious  difficulties.  The  sub 
division  of  property  often  makes  it  difScult  to  obtain  a  tract  o: 
coal  anything  like  as  symmetrical  as  that  in  the  sketch.  Th« 
time  taken  in  driving  the  preliminary  roads  or  "  straigb' 
work"  would  in  a  large  colliery  be  very  considerable;  aii< 
adventurers  do  not  like  to  see  their  money  lying  idle  so  loi_ 
and  are  tempted  to  obtain  quicker  returns  by  beginning  i 
raise  coal  as  near  to  the  shaft  as  is  safe.  The  position  of  thi 
drawing  shaft  is  mainly  determined  by  the  consideration  t 
it  must  be  as  near  as  possible  to  the  canal  or  railway  that  is  b 
carry  the  coal  to  market,  and  it  may  well  happen  that  this  i 
not  on  the  dip  pf  the  mine.  Unless  the  mine  be  very  laigi 
indeed,  it  will  be  impossible  to  obtain  from  a  single  face  i 
output  large  enough  to  make  the  undertiking  pay.  Thes< 
aud  other  obstacles,  too  numerous  to  mention  here,  prevent  tu 
in  practice  from  ever  obtaining  all  the  advantages  possessed  b] 
the  plan  shown  in  Fig.  1.  and  corresponding  compromise 
have  to  be  made ;  but  the  general  principlcB  there  illiistratci 
are  such  as  guide  the  engineer  in  the  laying  out  of  a  colliery. 
The  precautions  already  described  would  render  a  mine,  ii 
^■||li  gm  exuded  uniformly  and  slowly  from  the  coal,  a' 
^^Hunfe ;  but  they  do  not  aloue  suffice  where  the  outinoxti 
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known  as  "  blowers  "  are  liable  to  occur,  because  tbe  discharge 
of  gas  from  these  is  eo  sudden  and  so  enormous  as  to  overpower 
tbe  most  plentiful  and  perfect  ventilation.  In  nearly  all  coals 
tbere  is  a  risk,  and  in  some  a  certainty,  of  meeting  with  tlieae 
blowers,  and  for  perfect  security  wo  must  iind  some  means  of 
remoWng  tbe  danger  arising  from  them.  This  is  done  by  em- 
ploying what  are  known  as  •'  safety-lamps,"  that  is,  lamps 
which  may  be  carried  into  an  explosive  mixture  of  carburetted 
hydrogen  and  air  without  firing  the  compound.  The  principle 
on  which  they  depend  was  discovered  independently  about  the 
tame  time  by  Sir  H,  Davy  and  George  Stephenson,  and  is  aa 
foUowB : — It  was  found  that  if  a  lamp  or  candle  be  enclosed  in 
an  envelope  of  fine  wire  gauze,  containing  not  less  than  600 
boles  to  the  square  inch,  any  explosions  which  take  place 
witliiu  the  envelope  cannot  be  communicated  to  the  gas  out- 
iide,  and  that  the  flame  cannot  pass  through  the  gauze  i-xcept 
uuder  pressure."  In  Davy's  original  lamp  the  light  is  simply 
enclosed  in  a  cylinder  of  this  gauze,  but  tliis  arrangement  has 
a  somewhat  feeble  illuminating  power.  Modifications  have 
l"jen  made  by  the  introduction  of  glass,  which  give  a  Itetter 
light ;  and  other  contrivances  have  been  proposed  for  increas- 
ing the  draught,  and  thus  obtaining  a  similar  result.  The  prin- 
cipal forms  of  safety-lamp  are  well  described  in  the  "  Itudi- 
meotary  Treatise  on  Coal  and  Coal  Mining,"  by  Atr.  War- 
rington Smyth  (Lockwood  &.  Co.,  1872). 

Unluckily,  when  perfect  ventilation  and  an  efficient  safety- 
lamp  have  been  provided,  the  colliery  manager's  cares  are  not 
at  an  end.  The  working  collier  is  proverbially  reckless,  and 
Bathing  can  prevent  him  from  opening  his  lamp,  if  he  can,  to 
get  a  better  light  for  his  work,  to  light  his  pipe,  or  even 
aometimes  from  fooUiardiness.  Lamps  are  locked  before  being 
given  into  the  men's  hands,  and  then  the  men  carry  keys. 
Lamps  are  constructed  which  go  out  directly  they  are  opened, 
aad  then  the  men  take  down  lucifers  and  light  them  again. 
Lamps  liave  been  devised  which  are  locked  with  a  plug  of  lead, 
on  which  a  device  is  punched,  and  which  cannot  be  opened 
without  breaking  the  plug ;  and  some  such  troublesome  pre- 
caution, it  seems,  must  lie  adopted,  if  tampering  with  the 
lamp  is  to  he  put  an  end  to.  The  latest  contrivance  is  a  lamp 
vhich  is  closed  by  a  steel  spring,  and  can  only  be  opened  by 
the  action  of  a  very  powerful  magnet  on  the  spring.  The 
magnet  is  kept  in  the  custody  of  the  head  manager,  and  as  it 
ii  obliged  to  be  a  far  more  powerful  one  than  the  colliers  are 
likely  to  be  able  to  obtain,  this  plan,  if  it  succeed  in  other 
refpects,  seems  likely  to  be  effective. 

*  Forao  explnnatioa  of  the  physical  reason  of  tlie«e  facte,  sea  Tyndall's 
'  IlMt  M  a  Mode  of  Motion,"  p.  'J40. 
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A  prol»bte  cause  of  Hcciilect^  which  we  can  only  hint  t 
here  is  the  qmntaneous  comhnstion  of  the  waste  caul  leit  ifl 
tbe  goaf ;  and  it  is  also  highly  likely  that  some  exploaioDS  hara 
been  caur^I  by  blasting  in  fiery  pits. 

It  is  further  to  be  noted,  that  even  the  most  perfect  safety* 
lamp  ret]iiir«^  occasionally  the  utmost  caution  in  using  it.  la 
a  fiery  atmosphere  the  combustion  and  espUwioa  of  gits  within 
the  lamp  -ometimea  raises  the  gaiize  to  a  red-heat,  and  in  this 
wsy  Bet«  light  to  the  explosive  mixture  outside.  It  has  alsa 
been  repeatedly  proved  by  experiment  that  no  lamp  is  safe  in 
a  strong  current  of  air.  The  velocity  neceeeary  to  cause  an 
explosion  varies  with  different  forms  of  lamp,  but  all  that  havd 
been  yet  devised  blow  up  sooner  or  later,  if  the  force  of  th4 
draught  in  which  they  are  placed  is  gradually  increased.* 

Science  has  therefore  still  something  further  to  do  for  thi 
collier  in  the  matter  of  lighting  him  at  his  work;  and  the 
most  promising  qTiarter,  perhaps,  to  which  the  would-lx 
inventor  can  turn  bis  attention  is  the  electric  light.  If  thii 
could  be  produced  cheaply  and  in  a  portable  form,  we  Bhoul( 
have  in  it  all  the  couditions  of  perfect  safety;  for  the  lighl 
may  be  completely  cut  off  from  the  explosive  atmosphere  bj 
surrounding  it  with  a  glass  globe,  and  a  cage  of  a  few  iron  I 
would  guard  against  any  risk  of  fractiu'e  to  the  glass.  E 
now  it  seems  that  thi«  source  of  light  might  be  usefully  eni' 
ployed  in  these  exceptional  cases,  like  the  liret  opening  out  o 
a  colliery  after  an  explosion,  when  much  of  the  work  has  to  bi 
done  in  the  dark.  A  beam  of  parallel  rays  sent  down  the  shaf 
by  an  electric  lamp  at  the  top  would  have  intensity  enough  t< 
allow  of  its  being  reflected  by  mirrors  into  the  workings,  aai 
would  make  the  task  of  beginning  to  open  out  a  wiecked  col 
liery  easier  and  more  expeditious.  And  as  soon  as  a  chea] 
galvanic  battery  is  invented,  there  seems  to  be  no  reason  wh; 
we  should  not  light  our  collieries  with  a  brilliancy  imdreamei 
of  now,  and  at  the  same  time  get  rid  of  all  risk  of  explosion. 

We  have  not  yet  said  anything  about  the  means  of  detectinj 
the  presence  of  fire-damp,  and  since  it  is  as  true  in  a  mine  ai 
elsewhere  that  to  be  forewarned  is  to  be  forearmed,  this  part  a 
our  subject  must  not  be  passed  over.  It  has  been  noticed  tha 
many  serious  explosions  have  been  preceded  by  rapid  falls  c 
the  barometer,  and  it  is  not  hard  to  imagine  how  sudden  dimi 
nution  of  atmospheric  pressure  might  well  affect  so  light  a 
easily  moved  a  gas  as  carburetted  hydrogen.  Every  collier 
ought  therefore  to  be  fiu^iehed  with  a  good  barometer,  and  ii 
readings  constantly  noted;  and  whenever  a  rapid    fall  take 


I'  Inti^it  of  theee  experimenti  are  some  made  ai 
See  "  Mining  Jounwl,''  1607,  p.  630, 


the  Duoslt; 
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S  extra  precautions  should  l>e  used.  Also,  when  a  eafety- 
bunp  is  carried  where  firedamp  ia  present,  the  flame  elongates 
and  takes  a  pale  bluish  hue,  till  the  gas  is  present  in  quantity 
enough  to  cause  explosion  within  the  gau?e.  These  indications 
enable  a  trained  eye  to  estimate  to  a  very  fair  degree  of  approsi- 
mation  the  proportion  of  gas  present.  The  observation  of  them 
partakes  somewhat  of  the  nature  of  playing  with  fire,  and 
requires  a  cool  head  and  steady  band,  and  a  knowledge,  which 
ran  be  acquired  only  by  practice,  liow  far  it  is  safe  to  go,  ami 
when  it  becomes  necessary  to  withdraw  or  extinguish  the  light, 
A  very  beautiful  and  ingenious  indicator  has  been  invented  by 
Mr.  Ansell,  the  general  principle  of  which  is  as  follows: — A 
vessel  full  of  air  ia  separated  from  the  impure  atmosphere  of 
ihe  mine  by  a  porous  diaphragm.  In  virtue  of  the  law  of  the 
diffusion  of  gasea,  air  passes  out  and  carburetted  hydrogen 
passes  in  through  the  diaphragam  ;  but  the  latter,  on  account  of 
ils  low  specific  gravity,  is  transferred  in  larger  quantity  than  the 
firmer.  Consequently  the  pressure  within  the  chamber  is  in- 
creased, and  either  by  the  expansion  of  the  elastic  walls  of  the 
vessel  itself,  or  by  the  raising  of  a  column  of  mercury,  an 
•riectric  circuit  is  completed,  and  a  telegraphic  bell  set  ringing. 
If  -inch  instruments  are  placed  at  different  points  in  the  mine, 
III!  connected  by  wires  with  bells  at  some  central  station,  the 
■  r'-*enee  of  gas  in  dangerous  quantity  at  any  place  is  imme- 
Mtely  pointed  out,  and  the  necessary  orders  may  be  at  once 
■■lied.  In  another  form  of  the  instrument,  intended  to  be 
■irried  about,  the  gas  passes  by  diffusion  into  a  sensitive  ane- 
,'  id  chamber,  and  moves  an  index  in  the  same  way  as  in  the 
mmou  aneroid  barometer.  Beautiful  as  these  coutrivances 
r-.-,  it  is  a  question  whether  their  constmction  is  not  too  delicate 
'  I  stand  the  rough  life  of  a  coal  mine ;  but  fair  and  ample  trial 
(.light  certainly  to  be  made  of  them.  Their  competency  to 
detect  the  presence  of  gas  has  been  proved  by  actual  experi- 
ment, and  the  time  may  come— the  average  intelligence  of 
the  collier  having  been  raised  by  education— when  it  will  be 
poffiible  to  employ  them  as  the  inventor  has  suggested. 

And  now  comes  the  question,  How  is  it  that  though  science 
h.aa  worked  so  earnestly,  and  as  it  would  seem  so  successfully, 
to  put  into  the  miner's  bands  the  means  by  which  he  may  pro- 
tect himself  from  the  dangers  that  beset  him  on  all  sides,  the 
tale  of  lives  lost  year  by  year  shows  no  signs  of  a  decrease  'f  To 
anyone  who  has  studied  the  Reports  of  the  Colliery  Inspectors, 
■'!•?  ansiver  comes  in  no  uncertain  tone.  The  facts  there  col- 
:  1,'ted  show,  without  the  possibility  of  a  mistake,  that  a  very 
.  i-'ge  portion  of  the  accidents  ought  never  to  have  occurred, 
iiie  they  have  been  caused  either  by  the  incompetence  of  the 
jijoagers  or  the  foolhai'dinesa  of  the  men. 
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On  the  first  head,  though  there  is  still  much  to  complaio  of, 
considerable  improvement  has  t&ken  place  of  late,  and  the 
esfjiblishment  of  such  schools  as  the  College  of  Physical  Science 
at  Newcastle,  and  the  prorisions  of  the  Mine*  Regulation  Act 
of  last  Session,  will  doubtless  produce  before  long  a  still  larger 
iidsance.  But  much  yet  remains  to  be  done  before  those  en- 
trusted with  the  immediate  super! ntendence  of  our  mines  can 
ciimpure  with  the  men  holding  similar  positions  in  tiennany. 
Of  the  recklessness  of  the  men,  one  or  two  instances  may  be 
gi\en  to  show  that  they  are  not  accused  without  reason.  In 
ISGti  occurred  the  most  disastrous  colliery  explosion  yet  on. 
record — that  of  the  Oaks  Colliery,  by  which  more  than  three 
hundred  men  were  in  a  moment  laid  lifeless;  but  even  thia 
warning  had  no  effect,  for  only  a  few  weeks  afterwards  some 
coUiera  in  an  adjoining  colliery,  working  the  same  fiery  eeanit 
weio  summoned  before  the  magistrate  for  using  lucifer-mat«hes 
iu  the  pit  to  light  their  pipes  with.  It  is  indeed  seldom  pos- 
sible to  bring  home  to  anyone  the  guilt  of  having  caused  an 
explosion,  for  those  most  at  foult  are  usually  the  first  victims  ; 
but  the  constant  occurrence  of  lamp-keys  and  lucifers  on  tho 
persons  of  the  killed  tells  a  atory  which  cannot  well  be  mis- 
read. Totally  untrained  to  reflection,  and  living  face  to  face 
with  danger  till  they  have  lost  almost  the  senee  of  feai\  these 
men  deliberately  risk  their  own  lives,  and  those  of  some  hun- 
dreds of  their  fellow-workmen,  rather  than  forego  the  luxury  of 
smoking  for  an  hour  or  two.  Another  fact  brings  out  thia 
characteristic  very  forcibly.  We  have  already  shown  that  in 
many  cases  it  is  necessary,  however  perfect  the  ventilation  may 
be,  to  use  safety-lamps,  because  sudden  outbursts  of  gas  may 
any  ininute  occur  which  will  overpower  the  best  ventilation  in 
the  world :  in  a  word,  that  here  as  elsewhere  it  is  good  to  have 
two  strings  to  your  bow.  But  while  fully  admitting  the  truth 
of  this,  many  really  intelligent  managers  are  averse  to  the  use 
of  safety-lamps  because  the  men  cannot  be  brought  to  see  the 
force  of  the  old  adage,  and  will  insist  on  trusting  to  lamps 
alone,  and  neglect  the  ventilation. 

Two  things  it  seems  to  us  can  alone  remedy  this  disastrous 
state  of  things.  Tbe  rising  generation  of  colliers  must  have 
im])re8sed  upon  them  some  sense  of  moral  responsibility,  and 
they  must  be  taught  bo  much  science  as  will  enable  them  to 
understand  how  aciudents  are  caused.  Ministers  of  all  religioufl 
denominations  show  a  most  praiseworthy  activity  after  any 
colliery  disaster,  but  they  seem  to  dwell  mainly  on  the  uncer- 
tainty of  life,  and  the  necessity  for  being  prepared  for  death  at 
any  moment.  Such  warnings  are  not  specially  applicable  to 
ininers  ;  they  might,  for  instance,  be  addressed  with  considerabia 
■Mjopriety  to  anyone  who  nowadays  has  occasion  to  travel  often 
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Iff  railway.  It  might  have  gone  some  way  towards  preventiDg 
the  disaster  altogether  if  it  had  been  forcibly  insisted  on  before- 
hand, that  a  sin,  whose  magnitude  can  scarcely  be  estimated,  is 
oommitted  every  time  a  colliery  proprietor  employs  an  incompe- 
teat  manager  from  short-sighted  economy,  or  a  collier  lights  a 
pipe  in  a  iiery  pit. 

The  second  remedy  is  by  no  means  difficult  of  attainment. 
Many  of  the  larger  collieries  have  already  attached  to  them,  by 
the  generosity  of  their  proprietors,  excellent  schools,  and  the 
example  thus  set  will  doubtless  be  extensively  followed.  If 
dear  and  simple  lectures,  illustrated  by  experiments,  were 
given  in  these  schools  from  time  to  time  on  the  rationale  of 
colliery  disasters,  the  rising  generation  of  colliers  would  grow 
up  with  quite  enough  of  scientific  knowledge  to  cure  them  of 
the  recklessness  which  disgraced  their  forefathers. 

That  there  is  the  mental  grit  in  colliers  which  makes  all  that 
has  been  here  suggested  for  their  improvement  possible,  and  a 
great  deal  more  besides,  no  one  who  knows  them  well  will  for  a 
moment  deny,  but  they  have  not  yet  been  shown  how  to  turn  it 
to  account.  With  all  their  faults  they  are  a  hearty,  shrewd 
race,  and  among  them  the  writer  has  spent  many  a  pleasant  and 
profitable  hour. 
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now  TO   MAKE  A  GEOLOGrCAL   MAP. 

Br  HOKACE  B.  WOODWARD,  F.O.S., 

Op  the  Geolooical  Survey  qv  Ehglhsd  asd  Wales. 

[PLATE  XCIU.] 


AMONG  the  niimeroua  efforl*  to  popularise  Geology,  we  are 
not  aware  that  much  hns  l)een  done  tn  explain  the 
mystery  of  geolojrical  maps.  We  say  mystery,  bt-cause  by 
many  they  are  looked  upon  as  a  sort  of  scientific  myth ;  the 
are  rarely  understood  by  any  but  the  geologist  proper,  and  cei 
tainly  are  but  little  known  and  appreciated  by  our  agricultural 
and  "practical"  population.  Of  course  to  make  the  best  use 
of  our  geological  maps  a  considerable  knowledge  of  the  science 
is  necessary ;  and  if  this  were  the  case,  we  should  not  bear  so 
often  of  fruitlesa  efforts  to  find  coal.  The  notions  that  black 
shales  are  an  indication  of  coal,  and  that  "  where  God  has  sent 
iron-ore,  He  has  also  sent  coal  to  smelt  it,"  have  not  died  out, 
anymore  than  has  that  relic  of  superstition,  the  Divining-rod, 
wlich  in  the  Wett  of  England  has  still  a  few  credulous  prac- 
tisers.  But  the  meaning  of  geological  maps  may  be  under- 
stood without  any  very  deep  knowledge  of  geology.  It  is 
frequently  remarked  that  such  a  map  "  looks  very  pretty  with 
all  those  coloiu's,  but  how  do  you  find  it  out  ?  "  To  say  a  few 
words  about  the  construction  of  geological  maps,  and  what  they 
mean,  may  therefore  be  of  some  interest ;  and  in  doing  so,  we 
may  at  the  same  time  draw  attention  to  a  few  of  the  practical 
bearings  of  geology. 

In  our  own  country  we  are  well  provided  with  geological 
maps,  from  the  small  atlas  edition  to  our  Government  Siirvcy 
Map,  which,  however,  is  not  yet  completed ;  and  if  it  were,  the 
map  of  England  and  Wales  would  measure  about  36  ft.  in 
length  by  25  in  breadth  I  It  was  about  two  hundred  years  ago 
(1673)  when  the  first  suggestion  for  a  geological  map  of  Eng- 
iund  waa  made  by  Dr.  Martin  Lister.  Geology  was  then  Uttle 
known  except  as  a  mineralogical  science,  and  fossils  were 
either  "freaks  of  nature,"  or  the  results  of  some  " plastic 
virtue "  in  the  earth.     It  is  therefore  interesting  to  considee 
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ill  it  this  early  period  the  practical  value  of  a  map,  sliow- 
:ii4  lie  areas  occupied  by  each  rock  at  the  eiirface,  wa^  sur- 
,.:Hil.  The  first  really  practical  map  of  the  geology  of 
L'.^Und  and  Wales  was  that  of  William  Smith,  which  was 
ittipleted  in  1815,  after  a  labour  of  more  than  twenty  years. 
This  now  forma  the  basis  of  the  Greenough  Geological  Map, 
puUished  by  the  Geological  Society  of  London,  The  geological 
niTiej  of  the  United  Kingdom,  which  was  commenced  about 
tie  jear  1832  by  Sir  Heniy  De  la  Beche,  formed  a  new  era  in 
the  history  of  geological  maps.  Of  small  maps  of  England, 
^tland,  and  Ireland,  we  have  those  of  Phillips,  Murchison, 
Hamsay,  Griffith,  Jukes,  and  Geikie,  but  we  need  say  no  more 
stwut  these.  They  pretend  to  no  great  minuteness  or  accuracy 
"f  detail,  and  are  merely  intended  t*  give  a  general  idea  of 
the  rocks  exposed  at  the  surface,  so  that  practically  speaking 
ihey  will  admit  of  but  little  improvement,  Oiu  Geological 
Surrey  Map,  however,  is  on  the  scale  of  one  inch  to  the  mile  ; 
i  few  sheets  are  published  on  the  scale  of  sis  inches  to  a  mile, 
and  here  we  find  that  detail  which  it  wordd  be  impossible  to 
ehow  on  a  smaller  map,  and  which  it  is  often  hard  enough  to 
ibow  on  the  one-inch  scale.  It  ia  these  which  are  intended  to 
eas  practical  guides  to  the  miner  and  the  quarryman,  the 
litect  and  the  engineer,  and  the  agricidturaliat.  It  is  to  be 
';,  however,  that  these  do  not  avail  themselves  of  the  maps 
any  very  large  extent ;  certainly  very  few  of  our  agricultiu-al 
population  ever  heard  of  a  geological  map;  and  to  judge  from 
their  general  reception  of  the  geological  siureyor  who  is  found 
wandering  about  in  a  mysterious  way  over  their  lands,  they 
acknowledge  but  little  respect  for  the  science.  "What  be 
doin'  of?"  a  small  farmer  would  say.  "  Oh,  making  a  map  of 
the  different  rocks  and  soils,"  one  would  reply.  "  Rocks  and 
L*»il3 !  I  thought  you  was  after  the  rabbits.  You  can't  come 
^Bvepaesing  over  these  fields  like  that.  Who  be  ye  doin'  it 
^Htt  ?  "  "It's  a  Government  survey ;  I  am  at  liberty  to  go  any- 
^fftcre,"  would  be  the  usual  reply.  "  Goverment  survey, 
I  indeed,"  says  the  farmer  ;  "  Goverment  be  always  a  doin' 
gummut  queer."  While  on  this  subject  we  may  mention  that 
returning  one  evening  from  field-work,  we  sat  resting  a  few 
moments  on  a  gate  and  laid  our  map-book  on  the  adjoining 
post.  Being  absorbed  in  reflections  not  geological — for  it  ia  a 
relief  to  think  of  other  things  after  a  hard  day's  work  in  the 
field,  where  all  one's  attention  is  required— we  arose  and  walked 
home  to  our  hiunble  village  apartments,  leaving  our  maps 
behind  us.  We  soon  discovered  the  loss,  as  we  disencumbered 
ourselves  of  hammer,  compass  and  clinometer,  and  at  once 
■ied  back  to  the  scene  of  our  recent  reverie.  No  maps 
tiiere ;  it  grew  dark,  and  we  returned  home  sad  and  dis- 
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comfitod.  There  was  nothing  for  it  but  to  advertise  ;  bo  wn 
wrote  out  several  large  bilU  describing  the  maps,  and  offering  a 
reward  for  their  return,  wliich  we  placed  in  the  village  ehopE. 
Two  days  pat«ed  in  euspense ;  then,  on  the  evening  of  the  third, 
a  farmer  came  in  with  them.  He  had  found  the  map-case  on 
the  pate-post,  and  had  put  it  into  his  pocket  and  taken  it 
home ;  hut  here  he  did  not  stop  ;  he  gave  it  to  his  little  child 
to  amuse  itself  with  1  Happily  the  maps  were  all  right,  un- 
harmed, and  we  were  thankful ;  thoi^h  a  sort  of  thrill  ran 
through  us  as  we  tliought  of  our  maps,  with  three  montlis' 
work  upon  them,  as  a  plaything  in  the  unscrupulous  hands  of 
a  child  I  So  much  for  agricultural  appreciation.  Let  lis  now 
turn  our  attention  more  seriously  to  the  subject  of  geological 
maps. 

It  is  well  known  how  our  British  rocks  are  mostly  of  the 
"  stratified  "  kind — rocks  deposited  under  water — such  as  slate 
and  clay,  limestone  and  marl,  sandstone,  sand,  and  conglome- 
rate, intercalated  one  with  another,  and  occurring  at  all 
horizons  in  the  earth's  crust,  generally  harder  or  more  compact 
tiie  oldor  they  are.  It  is  also  well  known  how  these  rocks  are 
arranged  in  a  certain  regular  series,  characterised  by  peculiar 
mineral  characters,  and  more  particularly  by  assemblages  of 
fossils  which  are  more  and  more  closely  allied  to  the  forms  of 
life  now  in  existence,  the  newer  the  rocks  in  which  they  are 
embedded.  Thus  we  have  the  table  of  British  strata,  such  as 
the  old  red  sandstone,  the  lias,  and  the  chalk ;  the  oldest  rocks 
known  being  the  Laurentjan,  the  newest  including  the  alluvial 
deposits  of  our  present  streams,  This  order  of  superposition 
is  never  inverted,  except  by  local  and  extremely  rare  distur- 
bance, when  the  rocks  may  be  folded  or  bent  over  so  as  to 
bring  the  older  above  the  newer.  We  have  also  in  England, 
though  they  occupy  a  comparatively  small  area,  many  "  un- 
stratified"  rocks,  the  result  of  old  igneous  eruptions,  and 
metamorphic  rocks  which  in  bygone  times  have  lost  their 
original  stratified  character  througli  tlie  agency  of  heat.  These 
rocks  include  the  toadstone  of  Derbyshire,  and  the  granites 
Cornwall. 

The  arrangement  of  our  stratified  rocks  has  been  aptly  com- 
pared to  layers  of  cloth  of  various  colours  and  irregular  shape 
overlying  and  overlapping  one  another;  some  squeezed  ( 
rucked  up  with  even  layers  deposited  upon  them,  but  jt 
arranged  in  a  definite  order  comparable  to  that  order  of  auccd 
Bion  into  which  all  stratified  rocks  may  be  determined.  Eact 
layer  may  be  taken  to  represent  a  series  of  limestones  an 
clays,  or  sandstones  and  conglomerates,  or  slates.  Some  Lajrer*- 
the  lowest  ones,  perhaps — may  be  rucked  up  into  mounds  high* 
than  all  the  rest,  and  yet  tbey  are  clearly  the  oldest, ' 
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may  be  traced  in  places  underneath  those  at  a  lower  level. 
Indeed  we  fiud,  as  a  rule,  that  the  older  the  locka  the  more 
wild,  rugged,  and  mountainous  is  the  nature  of  the  ground  they 
occupy,  for  these  rocka  have  of  course  uudergooe  more  indura- 
tion aud  elevation  from  beat  and  pressure  than  the  rocks  formed 
Bulrsequently  to  them;  and  they  have  often  been  elevated  to 
form  bnd  for  long  periods,  while  newer  deposits  were  forming 
around  Iheni,  and  which,  indeed,  were  made  up  to  a  large 
eitent  from  their  destruction.  Some  of  our  rucked  layers  of 
cloth  should  have  the  summits  of  their  folds  cut  off  to  repre- 
sent deuudation  or  wearing  away  which  took  place  before  the 
layers  above  were  deposited.  This  is  called  an  tmconformity, 
ui  indication  of  a  lapse  of  time.  Then,  when  we  have  our 
pile  of  cloths  thus  arranged,  we  may  cut  imaginary  valleys  out 
of  the  even  layers  that  were  deposited  last ;  and  then  the 
different  coloured  pieces  that  are  exposed,  on  looking  at  the 
surface  of  the  whole  mass,  would  give  a  veiy  good  idea  of  the 
phenomena  exhibited  by  a  geological  map.  Illustrations  of 
this  kind  in  wood  have  indeed  been  prepared  by  Mr.  Sopwith, 
and  tbey  form  admirable  models  for  the  student. 

The  object  of  a  geological  map  is  therefore  to  indicate  the 
areas  where  the  various  rocks  of  which  the  earth's  crust  is 
formed  appear  at  the  stuface.  And  we  must  bear  in  mind  that, 
although  there  was  a  regularity  in  succession,  there  was  much 
irregularity  in  the  area  over  which  each  series  was  deposited, 
I  that  some  maybe  absent  in  places;  and  that  wherever  we  find 
■  ue  deposit  resting  on  the  upturned  edges  of  another,  we  know 
;hiit  between  the  two  there  was  a  great  interval  of  time  when 
MtS6  other  deposits  were  forming  which  we  shall  find  elt^ewhere, 
where  no  disturbance  took  place  to  prevent  a  regular  aucces- 
noD. 

Mere  soils  are  omitted  in  oiir  maps,  and  in  general  also  those 
irregular  superficial  deposits  of  gravel,  sand  and  boulder-clay, 
known  as  drifts ;  but  their  importance  is  becoming  more  and 
more  apparent  the  better  they  are  understood,  so  that  before 
muiy  years  they  will  probably  be  represented  on  most  of  our 
geological  maps. 

We  may  now  turn  our  attention  to  the  way  in  which  our 
geological  maps  are  constructed ;  how  the  lines  are  drawn  which 
nparate  the  different  rocks  which  are  exposed  at  the  surface. 
To  anyone  walking  over  a  flat  grass-covered  or  well-wooded 
iwmtr?,  probably  the  difficulties  attending  a  minute  survey 
■•■:  luld  appear  insurmountable,  and  they  might  conclude  that  a 
_ri.-at  deal  is  done  by  conjecture.  It  is  trne  that  tho  geologist 
-  iQ  a  great  measure  forced  to  he  guided  by  inference  when 
ij-te  is  no  direct  evidence;  but  when  he  has  surveyed  all  round 
-:ii-  obscure  tract  of  countij,  tie  inferences  wliicli  guide  \i\i!i  Vu  I 
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determining  the  boundaries  of  the  rock  or  rocks  of  which  it 
is  composed,  and  of  drawing  Mb  linea  to  join  with  others  in  iha 
fiurrounding  area,  would  probably  be  safe  enough,  and  eorae- 
thing  more  than  mere  conjecture.  Moreover,  with  experiencft 
one  notices  many  little  tacts  that  afford  valuable  hints  in  map- 
ping, which  by  a  person  not  accustoined  to  the  work  would 
pasH  unnoticed  :  such  as  a  slight  feature  in  the  ground, 
spring,  or  some  peculiarity  of  the  soil. 

In  mapping  a  country,  therefore,  the  first  thing  ia  to  get 
acquainted  with  the  best  sections ;  to  observe  whether  the  rocks 
be  of  the  stratified  or  unstratified  kind,  or  both ;  to  observe 
their  relatione  one  to  another,  and  also  to  the  form  of  the 
ground.  In  sections  of  the  stratified  rocks  we  miist  examina 
eacli  bed,  and  particularly  notice  the  jimction  between  any  two 
formations,  which  if  conformable  may  require  some  assistance 
from  a  study  of  the  fossils  to  fix.  We  must  carefully  note  any 
features  such  junctions  may  make  in  the  ground,  whether  in 
the  form  of  a  terrace  due  to  the  resistance  of  some  hard  bed  to 
denuding  agents,  or  in  the  wetness  or  dryness  of  the  soil,  dua 
to  springs  and  the  pen'ioiis  or  impervious  nature  of  the  rocks. 
'^^'e  must  also  endeavoiu"  to  ascertain  to  what  ext«nt  the 
countiy  is  covered  with  drift  deposits,  and  how  far  the  soibl 
may  be  an  indication  of  the  rocks  beneath.  The  best  sections 
arc  seen  in  a  railway-cutting,  a  sea-tlifF,  a  quarry,  a  deep  road- 
cutting,  or  a  foundation -pit.  The  sections  recorded  in  a  note* 
book  are  useful  for  comparison  with  other  sections,  bo  that 
some  notion  of  the  general  character  and  thickness  of  ea« 
fuimation,  and  of  the  beds  at  different  horizons  in  it,  may  t 
arrived  at.  Then,  when  one  has  a  general  notion  of  the  rocks 
and  their  relations  to  one  another,  the  boundaries  betweett 
them  may  be  traced  out  on  the  ground.  The  character  of  the 
mapping  here,  however,  depends  very  largely  upon  the  nature 
of  the  rocks  ;  if  they  be  the  older  rocks,  much  disturbed  and 
contorted,  or  penetrated  by  igneous  dykes,  or  if  they  be  secon- 
dary rocks  maintaining  great  parallelism  and  conformity,  or 
tertiary  rocks  covered  irregularly  by  drift  deposits.  Having 
fixed  all  the  clear  junctions  that  may  be  observed  in  a  pr&* 
liminary  sturvey  of  the  best  sections,  one  may  then  draw  tbe 
lines  which  mark  the  junctions  across  the  intermediate  ground. 
noticing  every  section  on  the  way,  in  the  banks  of  a  stream,  or 
iu  ditches,  which  usually  afford  some  indications  of  the  etrat*. 

In  the  igneous  and  older  stratified  rocks  one  usually  g 
some  bosses  of  the  rock  projecting  here  and  there  on  the  hilli 
sides,  aud  even  on  the  high  roads.  Attention  must  be  paid  t 
the  general  direction  or  dip  of  the  older  stratified  rocks,  great 
cart-  being  taken  to  discriminat«  between  this  and  the  "slaty 
ol<:a>'age  "  which  cuts  up  the  beds  at  all  angles,  and  is  a  pheno- 
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maon  produced  by  pressure  subaequeDt  in  the  consolidation  of 
the  beds.  So  difficult  ia  this  eomeiimes,  that  the  late  Professor 
Jukes  has  remarked,  "You  may  sometimes  'toss  up'  which  is 
cleavage  and  bedding  aad  jointing."  The  dip  of  the  beds,  the 
direction  of  which  ie  marked  by  arrows  on  the  map,  ia  of  the 
greatest  importance  in  mapping  conformable  rocks  such  aa  the 
carboniferous,  or  the  secondary  strata ;  for  frequently  this  and 
the  feature  together,  with  aome  notion  of  the  thickness  of  the 
beds,  will  be  our  sole  guides  in  tracing  a  boundary  for  some 
dittanoe.  In  conformable  beds,  where  the  dip  is  at  a  low 
angle  of  3°  or  4°,  a  very  small  irregularity  iu  the  ground, 
i  ^otle  hollow,  may  cause  tlie  boundary  line  to  run  a 
iia;  way  from  the  strike  or  general  line  of  outcrop  of  the 
I  'Js  along  a  level  surface  ;  wlier^'as,  wiUi  a  high  dip,  the  lower 
U.d  would  run  but  a  short  distance  even  in  a  deep  valley.  C-are 
luust  be  taken  to  avoid  mistaking  false  or  current  bedding 
for  the  dip.  In  the  tertiary  strata,  from  the  general  absence  of 
hud  beds,  few  dips  can  be  taken  ;  but  Uiey  usually  maintain 
it  regularity  and  horizontality.  In  tracing  the  boundajies 
_  escarpments,  the  ground  is  often  obscui-ed  by  rain-wash 
small  land-slips. 
The  superficial  deposits  are  usually  well  shown  in  ditch 
iHctions,  besides  the  numerous  brick-yarda  or  gravel-pits. 

tX  course  it  ia  impossible  here  to  do  more  than  give  a  rough 

idea  of  the  nature  of  the  evidence  which  guides  the  geologist 

in  his  survey.     The  work  is  not  to  be  learnt  from  books,  but 

can  only  be  gained  by  experience  in  the  field.     The  object  of 

the  Government  geological  survey  is  to  obtain  all  the  informa- 

:i.in  on  the  geology  of  the  country.     The  coal-crops  that  are 

ii  down  on  the  maps  are,  to  a  great  extent,  obtained  from 

niery  sections  and  data.     Much  infonnation  about  miuiug 

L-  to  be  gleaned  from  private  individuals ;  and  tlie  late  I'ro- 

'  --or  Jukes  tells  how  he  has  had  to  spend  many  days  in  search 

t-jme  old  fellow  who  had  left  the  district,  but  who  was  said 

'  I  l<e  able  to  "  tell  him  all  about  it." 

The  accompanying  Plate  (XCIII.),  upon  which  the  principal 
fliwes  of  stratified  rocks  are  represented,  will  enable  us  to  point 
mt  more  readily  the  objects  of  a  geoJogical  survey.  A  glance 
il  the  index  will  give  the  order  of  succession  of  the  rocks ;  and 
it  is  veiy  important  to  bear  in  mind  the  succession  of  all  the 
Britislt  strata,  the  unconformities,  overlaps,  and  faults  which 
»ffect  their  arrangement,  in  order  to  thoroughly  understand  the 
I'l-Domena  exhibited  even  in  such  a  small  area  as  this.  Thus 
'  -  newer  deposits,  the  alluvium  and  the  gravel,  rest  irregu- 
■dy  on  the  rocks  beneath ;  the  oolites,  lias,  and  triaa — rocks 
I  .Secondary  age — are  all  conformable,  and  they  rest  iudiffer- 
iitly  on  the  upturned  ed^s  of  the  older  (Palaeozoic")  locVk, 
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from  the  coal-measures  to  the  mountain  limestone.  Theae  titter 
are  themselves  conformable,  and  have  in  this  area  been  together 
upheaved  and  bent  into  a  fold  or  "anticlinal,"  and  the  eummib 
of  it  worn  away  before  the  newer  secondary  rocks  were  depo- 
sited. The  accompanying  horiaontal  section,  taken  along  tha 
line  marked  on  the  map,  will  show  the  general  arrangement  o 
the  rocks.  It  is  the  knowledge  of  an  anticlinal  like  this  which 
leads  to  the  inference  that  coal  occurs  on  the  south  of  the 
Meudips,  where  it  is  not  actually  seen  nor  has  yet  been  proved. 
The  coal  comes  to  the  siuface  on  the  north  of  this  range  of  hiU% 
and  is  there  largely  workeii ;  while,  on  the  south  of  the  anti- 
clinal, as  represented  in  the  section,  the  coal-measures  occur 
agnin,  though  they  are  entirely  concealed  at  the  surface  by  the 
overlying  Secondary  deposits.  Such  a  conclusion  shows  us  on« 
of  the  practical  bearings  of  geology. 

A  study  of  the  science  will  enable  us  to  point  out  not  onlj 
where  the  coal-measures  exist  at  the  surface,  but  generally  with 
great  confidence  those  areas  where  coal  cannot  exist,  and  ) ' 
to  e^imate  the  probability  of  its  existence  beneath  those  r 
which  were  formed  subsequently  to  it.  Thus  it  is  that  coal  ii 
cnusidered  as  likely  to  occur  in  the  south-eastern  counties  ( 
England,  beneath  the  tertiary  and  secondary  rocks  of  that  areai 
it  being  considered  that  there  is  a  thinning  out  of  the  i 
which  normally  occur  between  the  cretaceous  beds  and  the; 
coal,  BO  that  it  might  be  reached  at  a  reasonable  depth. 

In  our  section  we  find  that  a  slight  "faidt"  or  disturbanct 
atTects  the  older  rocks,  and  has  shifted  and  let  down  those  oq 
its  southern  side.  This  shows  more  plainly  on  the  map,  as  i 
consequence  of  it  the  outcrop  of  the  Millstone  Grit  has  1 
considerably  modified.  The  phenomena  exhibited  in  the  sectioi 
show  that  there  are  many  important  considerations  to  affect  om 
ideas  of  the  rocks  at  some  depth  below  those  coloured  on  ou] 
maps.  Though  the  series  has  a  regular  arrangement,  man] 
rocks  may  be  absent  in  places,  and  the  older  ones  affected  hi 
denudjition  and  distiu-bance  before  the  newer  ones  were  depOBit«( 
U[K>n  them  ;  so  that  in  mining  and  well-sinking  the  opinion  o 
the  geologist  is  very  necessary.  It  is  astonishing  that  even  n 
a-days  so  many  attempts  are  made  to  find  coal  in  places  when 
a  geologist  would  at  once  discern  there  could  be  no  chance  e 
getting  it.  Two  years  ago  we  came  across  a  shaft  which  Wft 
being  tunk  in  the  lower  limestone  shales  of  khe  Mendips,  ani 
had  indeed  just  reached  the  olil  red  sandntone.  two  or  thre 
thousand  feet  below  the  coal-measures,  which  had  been  denudtK 


The  chief  economic  uses  of  geological   maps  are  to  poin' 
^the  localities  where  may  be  found  limestone  for  buildia] 
Men  aud  to  be  burnt  for  lime ;  sandstones  and  grita,  fit  (b 
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biiUding  ami  paving,  for  mill^toneB,  &o, ;  sands  and  gravels, 
'Ctr  making  paths  and  mending  roads ;  cUya  and  loams,  for 
aniifocture  of  tiles  and  bricks;  slat«-a,  for  rooling  pur- 
and  for  school-boys  to  draw  upon ;  marbles,  for  the 
3inilpt«r  and  for  ornamental  purposes ;  granites,  for  building 
and  for  road-metal. 

Of  course  the  economic  value  of  each  rock  cannot  l>e  made 
om  from  tbe  map  alone ;  this  is  a  point  on  which  reference 
must  be  made  to  a  published  memoir  or  explanation  of  the 
nLip.  upon  which  alone  the  boundaries  and  extent  of  the  rocks 
can  be  depicted. 

Tbe  relation  between  health  and  geology  ie  also  a  point 
which  has  in  recent  years  received  a  flood  deal  of  attention ;  and 
maps  have  been  puhlislied  and  memoirs  written  to  show  the 
relations  between  certain  forms  of  disease  and  geological  strnc- 
turc — even  between  geology  and  lunatics  I  It  in  well  known, 
indeed,  that  a  gravelly,  sandy,  or  chalky  soil  is  more  healthy 
ihan  a  clay  foundation,  Viecanse  the  former  are  pervious  to 
water,  and  the  latter  is  impenious.  On  the  former  there  is 
leas  consumption  than  on  the  latter,  as  Jlr.  Wliitaker  and  Dr. 
BucliauHQ  have  clearly  demonstrated :  the  artificial  removal  of 
.tub-Boil  water  has,  however,  largely  decreased  it,  Again,  the 
!r-6upply  is  a  most  important  subject,  for  in  some  small 
_  itry  villjiges  and  towns  the  inhabitants  suffer  very  much 
fyara  this  cause.  Situated  perhaps  on  elevated  ground,  with  a 
good  porous  soil,  tHey  yet  suffer  because  of  the  disgraceful  state 
ur"  the  drainage,  tlie  wells  being  shallow  and  tbe  sewage,  even 
the  churchyardii,  draining  into  them.  The  cause  of  teetotaliam 
will  not  find  many  admirers  when  it  is  known  that  women  and 
children  suffer  most  from  drinking  impiure  water,  while  the 
men  wlio  take  their  beer  are  less  sulject  to  disease. 

Enough  has  been  said  to  show  the  many  practical  uses  of 
)iogy,  and  the  importance  of  geological  maps.  To  the  agri- 
Iturist  their  value  is  of  an  indirect  character ;  for  although 
[e  BoiU  are  not  laid  down  ou  the  maps,  yet  in  almost  every 
CJise  they  bear  a  direct  relation  to  the  sub-soil  beneath,  being 
generally  to  a  great  extent  formed  out  of  it. 

We  need  hardly  dwell  upon  the  interest  imparted  to  a  tour 
or  journey  from  an  acquaintance  with  geology,  it  has  been  so 
frequently  remarked  upon.  Undoubtedly,  a  good  geological 
map  is  to  the  traveller  the  readiest,  if  not  the  best,  mode  of 
obt^ning  information.  It  furnishes  a  sort  of  index  to  the 
geology  of  a  country,  and  is  for  most  purposes  to  be  preferred 
t«  any  written  description  or  guide,  though  if  possible  both 
ahould  be  taken  together.  In  the  British  isles,  as  we  have 
itcd  out,  we  are  well  provided  with  geological  maps,  aiu' 
ore  many  excellent  ones  of  the  greater  pait  oi  "Em 
XIL—m.  SLVI.  D 
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besides  many  illustrating  the  geology  of  other  countries,  par- 
ticularly North  America,  India,  and  Australia,  the  results  of 
private  labour,  and  of  our  colonial  or  foreign  geological 
surveys. 

Such  is  the  intimate  connection  between  physical  features 
and  geological  structure,  that  to  the  geologist  a  glance  at  the 
geological  map  of  a  country  would  enable  him  to  obtain  a  very 
good  idea  of  the  character  of  its  scenery.  Denudation  and  the 
origin  of  scenery  are  most  interesting  subjects ;  how  hard  and 
soft  rocks  are  acted  upon  by  rain,  river,  and  sea ;  how  our  bays 
and  gulfs,  islands  and  straits,  cliffs  and  gorges,  hills  and  valleys, 
were  formed,  are  subjects  now  much  discussed :  they  link 
geology  with  physical  geography.  Elevation  gave  the  plan; 
denudation  did  the  work.  Geology  is  but  the  "physical 
geography  of  past  ages  ;^  we  must  interpret  the  past  by  the 
light  of  the  present.  Everything  betokens  change,  and  we 
cannot  but  sigh  when  we  think  of  the  vast  amount  of  denuda- 
tion that  is  going  on.  At  this  rate,  by  atmospheric  agencies 
alone,  a  mass  of  land  as  large  as  Europe  must,  according  to 
a  rough  estimate  of  Professor  Geikie,  disappear  in  about 
4,000,000  years  !  What  use,  then,  will  our  geological  maps  be  ? 
However,  if  we  have  thrown  any  light  upon  them,  and  pointed 
out  some  of  their  uses,  so  that  they  may  be  more  fully  appre- 
ciated at  the  present  day,  we  may  feel  happy  that  our  labour 
has  not  been  lost. 


THE  BATTLE  OF  LIFE  A5I0NG  PLANTS. 
Bv  M.\XW'ELL  T.  MASTERS,  M.D.,  F.R.S. 
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IRY  day,  every  hour,  there  is  going  on  around  us  a 
'eritable  death-struggle.  It  excites  little  attention. 
People  would  be  in  no  hurry  to  read  the  telegraphic  despatches 
cunoeming  it  from  the  seat  of  war,  even  if  there  were  any  to 
read.  Special  correspondents  there  are,  but  their  letters  are 
ipreciated  but  by  a  few.  Nevertheless,  it  cannot  be  said 
it  mankind  in  general  is  not  interested  in  the  result  of  the 
iggle.  On  the  contrary,  little  as  the  affair  is  heeded,  it  ia  of 
ery  serious  import  to  the  human  race.  Our  food-supplies  de- 
pend on  it;  the  well-being  of  our  flocks  and  herds  is  tsMentially 
dependent  on  it ;  the  building  of  om:  houses,  tbe  fabrication  of 
ritiment,  are  to  a  large  extent  contingent  on  it ;  nay,  the 
beneath  our  feet,  and  the  very  sky  above  our  heads,  are 
iterially,  very  materially,  influenced  by  the  result  of  the 
ronttst  of  which  we  are  about  to  speak.  Edward  Forbes  was 
wont  to  say  that  the  movemeut  of  a  periwinkle  over  a  toek 
might  Iw.  of  greater  consequence  to  the  hiunan  race  than  the 
progress  of  an  Alexander;  and  the  results  of  the  wars  of  the 
plants  are  assurodly  of  no  less  importance,  seeing  that  the  very 
existence  of  an  Alexander  depends  in  no  slight  degree  upon 
them.  The  campaigns  we  speak  of  are  real;  they  are  not 
mental  figments,  or  allegorical  illustrations.  Success  in  the 
practice  of  borticidture,  of  agriculture,  of  forestry,  depends  on 
the  action  we  men  take  towards  the  combatants.  If  we 
remain  neutral,  the  weakest  goes  to  the  wall,  overpowered  by 
the  stronger:  if  wo  interfere,  we  exert  a  very  powerful  influ- 
ence for  the  time ;  but  immediately  we  cease  to  exert  our 
power,  the  combat  l>egins  again,  and  with  enhanced  violence. 
The  essence  of  successful  cultivation  often  consists  almost 
entirely  in  the  removal  of  the  plant  from  the  influence  of  that 
hostile  "  environment"  to  which,  under  natiural  circimistances, 
it  would  be  subjected.  It  is  this  that  accoimts,  in  a  great 
measure,  though  of  course  not  wholly,  for  the  oft>-observed  fact 
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tliat  certaiu  plants,  flowers,  and  fruits,  attain  far  greater  pcrfec 
tioii  in  our  gardens  than  tbey  ever  do  in  their  native  couutriea 

That  a  war  of  ex  termination  is  tliua  going  on  aioiinii  iia  c 
strike  Boine  with  surprise.  Tbey  are  so  accustomed  to  asso- 
ciate Eowers  and  pUnta  with  peace  and  rt-'pose,  that  they  are 
astonished  to  lind  that  other  far  less  amiable  idea^  o^y^  witli 
even  more  justice,  be  associated  with  them.  And  yet  a 
moment's  reflection,  or  a  passing  glance  at  the  nearest  hedge- 
row or  pasture,  will  show  the  reality  of  the  struggle.  All  that 
beautiful  disorder,  that  apparently  careless  admixture  of  dirent 
forma  and  colours — the  sweeping  curves  of  the  brambles,  the 
entwining  coils  of  the  lioneysuckle,  the  creeping  interlacement 
of  the  ground  ivy  or  the  pennywort — ^all  are  but  indications  o 
the  fray  that  is  constantly  going  on.  It  would  seem  as  if  the 
weakest  must  succumb,  must  be  overpowered  by  the  stronger- 
growing  plants,  and  so  they  are  at  certaiu  places  and  at  certain, 
times ;  but,  imder  other  conditions,  the  victory  may  be  with 
the  apparently  weaker  side,  just  as  the  slow-going  tortoise  may 
outrun  the  fleeter  hare.  In  any  case  the  success  is  often  only 
temporary ;  the  victor  becomes  in  time  the  vanquished  j  tho 
vanquished,  in  its  turo,  regains  its  former  conquest ;  and  so  on. 

It  is  proposed  in  the  following  notes  to  give  a  few  illustxa- 
tiona  of  the  nature  and  effects  of  this  conflict,  of  the  way  ia 
which  it  is  carried  on,  and  of  the  circumstanceB  which 
favour  it. 

Agriculturists  had  long  been  practically  conversant  with  the 
advantages  derivable  from  the  practice  of  not  growing  the 
same  crop  on  the  same  soil  for  t«o  long  a  period.  The  advan- 
tages consequent  on  this  so-called  rotation  of  crops  are  due  to 
more  than  one  cause  ;  but  it  was  Dureau  de  la  JIalle  who,  i 
1825,  called  attention  to  the  phenomenon  of  natural  rotation. 
From  long  observation  of  what  takes  place  in  woods  and 
pasture-lands,  he  cstablislied  the  fact  that  an  alternation  of 
growth,  aa  he  called  it,  occurs  as  a  natural  phenomenon.  In 
pasture-lands,  for  instance,  the  grasses  get  tlie  upper  hand  at 
one  time,  the  leguminous  plants  at  another;  so  that,  in  the 
course  of  thirty  years,  the  author  whose  observations  we  are 
citing  was  witness  of  five  or  sis  such  alternations. 

It  follows  from  all  this  that  a  plant,  as  was  pointed  out  by 
the  late  Dean  Herbert,  does  not  necessarily  grow  in  the  situa- 
tion best  adapted  for  it,  but  where  it  can  best  hold  its  own 
against  its  hostile  neighboius,  and  best  sustain  itself  against 
uui'avanrdble  eonditious  generally. 

The  sources  of  success  in  the  contcet  are  manifold;  the; 

vary  more  or  less  in  each  individual  case.     Probably  tliey  aro 

never  exactly  the  same ;  nevertheless,  there  are  certaiu  dreum- 

^tauces  which  must  always  be  operative  in  conducing  to  the 
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ictory.  A  few  illustrations  must  suffice.  It  is  easy  to  under- 
■taod  why  first  confers,  liuly  installed,  should  ha\'e  »n  advan- 
tage over  lat«r  visitants;  why  the  more  prolific  should  out- 
number the  less  fertile ;  and  how  it  is  that  a  perennial  plant 
has  a  better  chance  on  any  pven  spot,  cceterin  partbuB,  than 
an  annual  whose  progeny  would  find  the  [jrouiid  occupied,  and 
their  chances  of  Biu'vivul  materially  interfered  with  by  their 
longer-lived  neighbours. 

Again,  there   is   no   difficulty  in   understanding  why  such 
llants  as  quitch  {Triticuvi  repens)  or  bearbine  {Convolvulva 
ittjm)  hold  their  own  so  tenaciously  and  so  much  to  the 
yudice   of   their  neighbours.      The   long   creeping   under- 
iind  stems  rooting,  or  capable  of  rooting,  at  every  joint  give 
'mmeuse  advantage  over  plantii  not  so  favourably 
BTganised.     Tho  ends  of  the  shoois  of  the  convolvulus,  more- 
over, dilate  into  tubers,  which  are  thrust  into  the  ground  to 
form  in  the  succeeding  spring  fresh  centres  of  vcgetiition.     A 
t  rooting  power  ia  obviously  of  great  benefit ;  not  less  bo 
1  extensive  leaf  surface,     It  is  not  only  that  the  copious 
iin{j  roota  absorb  the  available  nourishment  from  the  soil, 
only  that  the  wide  leaf  surface  avails  itself  of  every  ray  of 
iclight,  every  whiff  of  air  tliat  plays  over  it,  and  thus  ser\-ea 
build  up  the  tissues  of  the  plant  to  which  the  root  or  leaf 
'ctively  Wong,  but  they  practically  oust  other  plants  less 
tvourably  circumstanced  than  themselves.     The  roots  occupy 
BOil,   and   rob   the  weaker  planta   of  their    share   of  its 
nrces.     The   tree   with   dense   foliage   shuts  off  from  ita 
dier  neighbour  much  of  the  light  and  air  necessary  for  its 
asteoce ;  and  hence,  in  a  measure^  the  absence  of  vegetation 
pine  forests  or  under  the  shadow  of  dense  woods.*     Some 
its  there  are  specially  organised  to  resist  and  overcome 
iDse  hostile  conditions.     Among  them  are  the  climbers,  the 
twining  plants,  and  those  with  tendrils  of  one  sort  or  another. 
The  liramblo  or  wild  rose,  with    its   slender,   .ircliing,  huok- 
Ijerct  branches;  the  wild  hop,  with  its  eoila  of  cord-like  sprays; 
clematis,  clinging  on  finnly  by  means  of  its  leaf-stalks  to 
lytfaing  it  can  lay  huUI  of;  the  ivy,  grappling  witJi  the  trunk 
a  tree — all  these  are,  in  some  sense,  weakly  plants  ;  they 
luld  be  overweighted   in  tho  htruggle  with  their  btronger 
^ghlxiurs  if  it  were  not  for  the  special  adaptation  of  their 
■Hcture  jufct  alluded  to,  and  which  enables  them  to  bear  their 
bravely  in  the  conflict. 

•Thew  Mrupf-k'S  wi'W  not  ualinown  to  aiineiil  iinturnHHls,  na  TrilaPpsllo 
>wiu(r  pBMiige  from  Itiny,  "  Nfil,  Iliat."  lib.  sv.  rap,  24; — "Nerant 
a  iutvr  tvte  uiilliia  vel  dutielutu  ab]iie  Hli]ui;iili  rnpb^  .  .  .  nccnt 
:«  viuciena,  doc  vIscubi  prud-^st  ot  c:j'tlsiu  oecntur  to  quud  liiiljuit  a 
ut  Grwti." 


It  ia  easy  to  understand  liow  an  alteration  of  the  conditions 
under  which  plants  grow  influences  very  materially  tho 
struggle  we  have  been  alluding  to.  A  very  slight  change  in 
cUmatal  conditions — produced,  for  instance,  by  tlic  growth  of 
sheltering  trees,  or  by  the  drainage  of  the  soil — may  be  followed 
by  the  growth  of  quite  a  different  set  of  planta  from  those  that 
occupied  the  ground  previously.  The  altered  conditioiw  have 
been  advantageous  to  tJie  one  and  disadvantageous  to  the  other 
set  of  plants. 

As  an  illustration  of  the  complexity  of  the  checks  and  rela- 
tions between  organic  beings  stmygling  together,  Darwin 
mentions  the  case  of  a  barren  heath  which  fell  under  his 
observation,  part  of  which  was  left  intact,  wliile  another  por- 
tion had  been  enclosed  and  planted  with  Sentcli  lir.  Thf 
change  in  the  native  vegetation  of  the  plant'jd  part,  of  the 
hoath  was  most  remarkable.  "Not  only  the  jiroportional 
numbers  of  the  heath  plants  were  wholly  changed,  but  twelve 
species  of  plants,  not  counting  grasses  and  cariceg,  flourished  in 
the  plantations  which  could  not  be  found  on  the  heath." 

This  sort  of  change  was  pointedly  rcfencd  to  by  Bureau  de 
la  Malle,  who  relates  how,  after  the  fclUng  of  the  timber  in 
forests  of  a  particular  district  of  France,  broom,  foxglove, 
heatljs,  birch-trees,  and  aspens  spriUJg  up,  rcplai-ing  the  oaks, 
the  beech,  and  the  ash  felled  by  the  woodman.  Aft«r  thirty 
years  tlie  birch  and  poplars  were  felled  in  their  turn.  Still 
very  few  of  the  original  possessors  of  the  soil,  the  oaks,  &c,, 
made  their  appearance ;  the  ground  was  still  occupied  with 
young  birch  and  poplar.  It  is  not  till  after  the  third  repeti- 
tion of  the  coppicing — after  an  interval  of  ninety  years — tiist 
the  oaks  and  beech  reconquer  their  original  position.  They 
retain  it  for  a  time,  and  then  the  struggle  begins  again. 

Antiquarian  researches  also  have  proved  rhat  in  the  natural 
state  of  thin^,  without  any  violent  change  in  external  con- 
ditions, the  nature  of  forests  becomes  altered.  The  llercyiiian 
forests,  of  which  Cjesar  speaks,  and  which  then  consistMl 
of  deciduous-leaved  trees,  are  now  made  up  principally  of 
conifers.  A  forest  which,  in  the  Bliddle  Ages,  was  of  beech, 
ia  now  slocked  with  oak,  and  vice  vfirea.  Again,  we  have 
the  evidence  afforded  by  submerged  forests  and  peat  bogs 
according  to  which  certain  plants,  now  extinct  in  particular 
localities,  once  flourished  there.  We  are  not  alluding  to  plants 
that  may  have  required  a  different  climate  from  what  they  now 
experience,  but  to  such  cases  as  the  silver  6r,  the  Scotcli  6r, 
Pinua  Mughus,  &e., which  are  found  In  this  partially  fossilised 
condition  in  spots  where  there  is  apparently  notliing  to  pre- 
vent them  from  growing  Dow,  where  in  fact  they  do  grow  wcU 
when  planted. 
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I  Foresters  in  all  countries  arc  perfectly  well  aware  of  these 

,  and  botanists  watcli  with  interest  the  appearance  of  a 

ifferent  vegetation,  when  some  accident  has  interfereii  with 

B  previcnisly  esisting  conditions.     When  woods  are  cut  down, 

lltieil  soil  from  u  depth  is  laid  on  the  aurfaee,  when  extensive 

fires  occur,  when  lakes  are  drained ;  in  fact,  when  any  sudden 

alteration  takes  place  in  external  circiunstances,  then  we  may 

|>ect  to  find  a  corresponding  change  in  the  vegetation.     One 

t  of  plants  profits  by  the  change,  another  suffers.     It  may  he 

'ted,   "Where  do  the  new  arrivals  come    from?"      Some- 

tnea,  no  doubt,  the  seeds  are  wafted  from  a  distance,  and, 

(ding  a  suitable  abiding-place,  germinate.     This  is,  perhaps, 

>  eepecially  the  case  with  tlie  spores  of  fimgi,  whose  cx- 

me  miniitenesa  favours  their  dispersion  in  this  way.     But  it 

f(en  liappens  that  the  facts  of  the  case  will  not  admit  of  such 

an  interpretation,  and  tlien  we  can  only  fall  back  on  the  Bup- 

[xjsition  that  the  seeds  or  bulbs  existed  in  the  soil,  but  under 

circumstances  not  favourable  to  their  devclopineut, 

The  ground  in  this  way  is  looked  on  by  Alphonse  de  Can- 
il'illc  and  Darwin  as  a  vast  magazine  of  seeds,  &c-.,  capable  of 
retaining  their  vitality  for  a  more  or  less  prolonged  period, 
:iir^rding  to  circumstances,  and  ready  to  avail  themselves  of 

■  uy  change  that  may  be  beneficial  to  them.  That  this  is  so  in 
-^tne  places  has  been  proved  by  results,  but  it  seems  equally 
■  k'ar  that  this  does  not  hold  gooil  in  all  places.  Allusion  hun 
:ilready  been  made  to  the  apparently  capricious  appearance  of 

■  tir  British  orchids.  The  downs  or  the  fields  that  in  one 
Mimmer  yielded  abundance  of  bee,  of  Hy,  or  of  spider  orchids, 
may,  in  another  year,  scarcely  furnish  a  single  one.  The  ex- 
planation of  this  peculiarity  lies  in  tlie  special  organisation  of 
thn  plant  woll  described  by  Prillieux  and  other  botanists,  from 
^vlK1se   observations  it  appears  that   the    plants   in   question 

i.ifimilly  pass  through  several  stages,  which,  for  our  present 
I'urposc,  it  is  not  necessary  to  detail,  and  these  stages  may  be 

wlonged  according  to  circumstances.     The  flowering  stage  is 

a  arrived  at  in  one  season,  while  in  another  all  the  energies 

ie  plant  may  l>e  taken  up  in  forming  tubers  and  leaves.    A 

f  remarkable  instance  of  the  fact  just  alluded  to  was  com- 

i  to  the  writer  by  a  competent  observer,  Mr.  George 

iden,  of  Broome  Park,  Kent.     This  gentleman  had  been 

inted  with  a  particular  iield  for  some  forty  years,  during 

i  time  it  had  been  under  the  plough,  but  at  the  expiration 

'b  period  it  was  laid  down  in  grass,  when  the  very  next 

I  profusion  of  bee  orchids  was  observed  in  it.     In  this 

iie  time  was  too  short  for  seeds  to  have  germinated  and  to 

B  progressed  to  the  flowering  state.     There  seems  no  other 

|ution  tban  that  the   tubers  mu^t  hare  been  in  the  gruimd 


I  **•***"  tiaw  pnviiHuIy.  hnt  thsa.  from  the  ^oa^ung  ami  vrap- 
I  tin'*  "^  ****  *'*^  '^  ''*'*  *"  *****  *  ^""  *^""'**  •'^  drteloping 
Tho  &cta  we  luwre  moUuioai  «n,  is  tlw  jtuin,  intvlHpble 
vn^Bgo.  We  on  M  tte  win  nd  ciw  whac<bt«  without  much 
'lUScuItr;faaeitiiiiot  wabi^b  For  iiHtaiimN  it  »  difficult 
t"  oix-oimc  fi>r  thv^ail  Meat  tbtf  mfin*  pbsts  Eifl«i]  incur 
At  th»  band,  of  iinaifiiv  ibaBga*. 

"2^  does  tbe  waler<raa,  kannloB  oot^  in  our  ditcbee, 
bloefc  op  the  nter-caaau  m  New  ZMlud  to  toch  on  extiait 


_!•  a  emUf  mnowK  ?  What  cut  tboe  te  ia  Enc- 
1t«h  tfitcfa«s  and  aaaia  ao  pro|atioiB  to  the  growth  uf  the 
Arnvrican  wat^fweed  (Anitekaris)  as  to  bavt-  cau.-«d  it  to 
•ibAtmct  eren  oar  oaT^Ue  rijeni?  In  Anh-rica.  wlivncu  it 
i:Un«t  it  U  no  more  of  an  iDcoaTCTii«9ee  than  any  ottii^r  waler- 
wiwd.  Why  in  <rther  {Jacea  does  the  white  cIovit  ( Tri/iititiM 
mpma)  overcome  the  native  graane*,  and  iIi9ptii^<^M  them  of 
their  terrilofy  ?  Why  has  a  particohir  grass,  tlie  Stipii  ttn-tiHn, 
invaded  tlie  8oiit)i  l{u»ian  st«ppeft  to  such  an  extent  as  to  di«- 
plaee  alcRmt  every  other  plant  ? 

There  arc  ninnlfcrleMi  mich  instances^— from  that  afforded  hy 
the  islanfl  of  Kt,  Ilel^oia,  in  which  the  ongioal  vegetation  U 
almoet  complct'-ly  dii-possessed,  and  its  room  ot'ctipied  by 
foreign  imporiation*,  to  tbe  Imnks  of  a  Surrey  river,  yellow 
with  tbe  flowers  of  an  American  haUam — and  the  reason  is  nofc 
obvtoui.  The  fact  is  patent,  and  is  not  without  analogies  in  the 
virulence  with  which  epidemic  diseases  spread  when  introduced 
for  thefirflt  time  among  a  population  not  heretofore  Buhjocted  to 
them. 

Such  ctMef  nn  thene  recall  the  opinions  of  Huml>ol(lt  and 
othere  on  thn  anfijiatliies  of  plants.  According  to  tluu  notion 
certain  pliintit  arc  [wmitivi-ly  injiirioiiB  to  others,  not  so  much  ly 
iiny  peculiarity  of  ^l^ll■tllrul  organiBation  as  by  tlio  excretion  of 
matters  hurtful  to  oIIkt  plaiil».  It  has  been  asserted,  far 
instance,  thul.  Ihc  durni-I  {[.oimm  temvlenlvm)  is  injurious  to 
wheat ;  thiit  a  »pcpici*  of  tlii^tlc  {Se-rratulii  niTC/isi's)  is  obnoxious 
to  oats  ;  that  a  spurj^c  {Kvpkorbia  Peplus)  and  a  ecabioun 
i^Knautia  arvrnaix)  arc  detriniontnl  to  fluj  ;  and  ppurrey  (Sj>«r- 
ijula  an'fnaU)  similnrly  i)rcjudieifil  to  buckwheat. 

In  so  far  as  this  dctrimcntnl  iiifliiein'e  is  duo  to  any 
mentitiouB  product  from  the  plant,  the  verdict  given  by  modern 
pliysiolonist*  amoimtH  to  "  not  proven."  Some  woidd  even  say 
"  not  guilty  ;"  but  wo  do  not  see  clearly  liow  those  who  taka 
this  view  can  reconcile  it  entirely  with  tho  existence  of  that 
natural  alternation  of  which  Duroaxi  do  la  Malle  gpeake, 
i  which  ia  admitted  by  all  subsequent  observers. 
I        M«i«  exbaustjoa  of  the  eoil    will  not  account   for   th^ 
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mom^na  in  nil  cases,  Lecauee  a  crop  will  fail  on  a  paiticular 
boil  aftpr  a  while,  and  yet  chemical  analysis  of  Ihat  soil  will 
reveal  the  fact  that  the  particular  elements  required  hy  a  given 
plant  are  still  contained  in  sufficient  abundance  in  it.  I>and, 
for  instance,  that  is  "  clover  sick  " — on  which,  that  is,  good  cropa 
I'f  clover  cannot  be  grown — is  by  no  means  uecessaiily  deficient 
iu  Ihe  eonstituent  required  for  the  growth  of  the  plant;  and, 
indeed,  in  the  Kotliamsted  experiments  the  constituents  in 
question  have  been  supplied  as  manure,  hut  without  any  good 
residt.  Again,  root-excretions  (assuming  their  existence)  can- 
not be  productive  of  injury,  as  we  are  assured  hy  Dr.  Gilbert 
that  clover  has  been  grown  in  the  same  plot  of  garden  soil  at 
Itothamsted  for  eighteen  years  in  succession,  while  only  a  few 
liundre<l  yaids  off  no  condition  of  manuring  lias  hithcilo  been 
successful  in  restoring  tho  clover-yielding  capabilities  of  tho 
Innd."  Keverting,  however,  to  the  alleged  antipathies  of  one 
|)l]mt  to  another,  we  may  make  passing  mention  of  the  curious 
cireuiosfance  recorded  by  M.  Paul  L^vy,t  that  the  lianas  or 
climbing  plants  of  the  forests  of  Centi-al  America  havn  their 
likes  and  dislikes,  and  that  they  will  not  attach  themselves  to 
yiarticular  trees  even  when  brought  into  juxta-position  with 
them.  It  is  significant  Ihat  the  trees  which  are  thus  slighted 
by  the  twiners  are  jiibt  euch  as  are  ill-aclapted  for  the  support 
of  siieli  phmts,  twing  such  as  have  tall  uubranched  trunks  with 
smooth  imrk  and  a  dense  overhanging  dome-like  canopy  of 
foliage.  It  is  not  only  the  climbing  plants  that  refuse  to  grow 
on  Bucli  trees,  but  to  a  less  extent,  also,  the  mosses,  ferns, 
— «c«liids,  Bromcliads,  and  other  epiphytal  plants. 
I^ilt  is  obvious,  from  what  has  been  previously  said,  that  human 
H^^rfereace  affects  these  internecine  conflicts  of  plants  very 
^pDBtorially.  It  is  clear  also  that  the  cultivator  can  very  often 
avail  himself  of  thera  to  hia  own  profit.  From  this  point  of 
view  the  experiments  and  oltservations  carried  on  at  Rothamsted 
by  Mr.  l-awes  and  Dr.  Gilbert  are  most,  important,  especially 
I hiMP  relating  to  the  struggle  among  pasture  plants,  and  the 
circumstances  favouring  certain  plants  more  than  their  fellows. 
No  detailed  report  of  these  particular  experiments  has  hitherto 
lieen  publiBbodi  and  only  a  few  scattered  notices  in  the  Proceed- 
;iof  tho  Horticultural  Society  (June  2,1868)have  appeared 
ing  them.  We  can,  however,  give  some  idea  of 
r  scope  and  nature  hy  stating  Ihat  a  part  of  the  park  at 
ttcrthamsted,  which  has  been  under  grass  for  centuries,  has  been 
divided  into  plots  of  equal  size,  placed  side  by  side  under  con- 
ditions as  nearly  equal  as  possible.     Home  of  these  plots  have 

•  "  Jouro.  Iloft,  Soc,"  New  Serio?,  vol.  iii.  p.  01. 
t  Cited  in  «  Gardeners'  Cbromcle,"  1870,  p.  383. 


ronus  eomct  I 

left  unmanuKd ;  otbcrs,  eonw  twenty  in  numlwr,  have,  for 
the  last  tea  or  twelve  yean,  beea  subjectod  tu  various  manunfi. 
the  coostitution  and  proftoitioiis  of  which  arv  Dccarat«Ir 
ttetermiiied.  Tlie  general  herbage  of  tlie  park,  like  that  of  tlic 
unmaDun?d  plats,  cotifistj  of  eome  fifty  Ep»cicfi  of  plaot^i  in- 
eiiidtiiir  suudry  grasses,  clovers,  doclu^  ninhcUifeTd  aud  ntbcr 
planld  eommonly  fiiimd  in  Eueh  ^tuatioDS.  la  tbi^'  several 
iD;iaurfd  piotA  a  change  is  oh^nalile,  sometiiiie.'i  »>light,  at 
other  limes  roAt,  and  the  change  does  not  show  itself  so  much 
iu  the  superior  luxuriance  of  any  one  plant,  or  in  the  stjinrtd 
(Mudition  of  another,  as  it  dues  in  the  more  or  less  complete 
exclusion  of  certiiin  plants  and  in  tlieir  replapement  l>y  others. 
Thns,  while  the  iinmanured  plots  c-antaia,  say,  fifty  species  nf 
plants,  others  comprise  less  than  half  that  number;  from  Bome 
plots  the  clovers  aud  umbellifcrs  are  lunishcd  altogether,  while 
in  olher  cases  they  may  Iw?  prop-irtionately  increiised.  Kven 
among  the  grasses  the  competition  is  very  severe,  and  the 
result  in  some  cases  is  that  all  or  nearly  all  have  to  give  way 
to  the  cockVfoot  grass  (DanAyUs  cceaptlosa),  the  growth  of 
which  is  so  fostered  by  certain  manures  as  to  cause  it  to  over- 
come its  fellows  and  remain  master  of  the  situation.  To  the 
plota  to  wliich  a  mixed  raineral  manure,  consisting  of  salts  of 
potash,  soda,  magnesia,  and  lime  is  applied,  hut  little  difference 
in  the  number  of  species  is  oliservahle.  On  the  other  hand, 
manures  containing  ammonia  salts,  or  nitrates,  cause  a  great 
diminution  in  the  number  of  species  living  in  the  plot  to 
which  they  are  applied.  While  the  unmanured  plots  fumiah 
by  weiglit  about  60  per  cent,  of  grasses,  the  remainder,  con- 
sisting of  phints  of  other  families,  the  plots  to  which  admix- 
ture of  mineral  and  nitrogenoiis  luaaures  is  added  contain  as 
much  as  95  per  cent,  of  grasses,  and  these  belonging  to  a  com- 
paratively very  few  species.  Salts  of  potash  and  lime,  which 
are  comparatively  inert  as  regards  grasses,  manifest  their  influ- 
ence in  increasing  the  vigour  and  the  absolute  numerical  pro- 
portion of  the  leguminous  plants. 

The  manner  in  which  these  results  have  been  arrived  at  18 
worthy  of  a  short  description  in  this  place. 

Notes  aie  taken  at  frequent  intervals  diu-ing  the  season  of 
growth,  the  appearance  of  t!«s  plants  noted,  tlicir  relative 
luxuriance  observed,  and  their  comparative  tendency  to  produce 
flower  or  stem  and  leaf,  the  abundance  of  flowers,  &c.,  &c 
Root-growth  is  studied,  and  also  the  character  of  the  soil  In  tlie 
various  plots,  and  the  way  in  which  its  textiu'o  and  it«  capacity 
for  holding  or  transmitting  water  are  modified  according  to  tbe 
manure  applied.  \^'lien  the  crop  is  cut  from  each  plot,  its 
Weight  is  c.itimated,  and  also  the  amount  of  dry  produce.  In 
some  cases  chemical  analysis  is  pushed  further,  and  the  ashes 
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'i!aly  oxamiDPd.     In  adciitioQ  to  these  no  trifling  observationn, 

thtee  "separations"  haio  been  carried  out  at  regular  interval. 

nieee  separations  consist  in  the  picking  out,  from  a  sample 

■.■(  a  certain  weight  taken  from  each  plot,  every  fragment  of. 

,  i-ry  species  contained  in  the  sample.     In  this  way  the  rela- 

-  quantity  and  weiglit  of  e.n;h  of  the  different  plants  in  the 

>t-ral  samples  is  accurately  detcnnined,  and  the  proportion 

in  the  whole  plot  computed.     The  labour  isenormuus  ;  butthu 

result-*,  when  fully  brought  out,  must  he  most  important,  both 

39  regards  the  scientific  aspect  of  the   question,  the  history  of 

the  life-struggle   between   plants  so  circumsla.nced,    and    also 

OS  regards  the  practical  hints  to  be  derived  by  the  cultivator. 

Some  experiments  of  fi  somewhat  similar  character,  and  bear- 
ing directly  on  the  struggle  for  Hfc  among  plants,  have  been 
made  by  Professor  I{otfiuan  of  Giessen,  and  they  are  of  such 
interest  that  we  introduce  here  a  very  condensed  account  of 
them  taken  from  the  pages  of  "  The  Gardener's  Chronicle," 
1870,  p.  664  :— 

In  a  preWous  set  of  experiments  the  Giessen  Professor  had 
ascertained  tliat  the  particular  plants  under  observation  grew 
ixinnlly  well  in  all  the  varieties  of  soil  in  which  they  wero 
■  :i.iced,  provided  due  care  was  taken  to  prevent  the  growth  of 
'Hiding  weeds,  Having  arrived  at  this  result,  Prof.  Hof}-, 
■i^iun  next  left  the  several  plants  to  themselves,  with  a  view 
"I  njicertaining  how  lhi„-y  would  comport  themselves  without 
assistance  against  the  inroads  of  weeds.  Tho  result  was,  that 
the  weeds  completely  gained  the  \ipper  hand,  as  might  liavo 
been  expected  from  ilieir  known  habit.  The  species  which 
held  out  longest  was  Agpemla  cynanchica.  This  plant,  aftj?r 
having  l>een  grown  iu  a  bed  for  three  years,  and  protected  from 
weed^vasion  by  the  u«e  of  the  hoe,  was  then  left  to  take  care 
of  Itself.  It  held  out  for  four  years,  but  was  ultimately 
elbowed  out  by  the  intruders.  Acting  on  the  principle  of 
"(et  a  rogue  to  catch  a  rogue,"  Prof,  Hoffmann  then  set 
himself  to  observe  the  results  of  tho  internecine  struggle 
between  the  weeds  themselves,  thinking  that  the  ultimate  siu'- 
more  would  perhaps  prove  to  liave  special  affinities  for  the  soil 
in  which  they  grew. 
Thus  left  to  themaelvea  the  beds  became  so  densely  covered, 
if  in  a  square  foot  tho  Professor  counted  460  living  plants, 
mi  the  remnants  of  many  others,  which  had  succumbed  in  the 
tnoounter.  Every  year,  in  July,  the  plots  wore  examined,  and 
fvery  year  the  number  of  species  was  found  to  have  dimi- 
nished. Melilots,  at  first  abundant,  gradually  disappeared ; 
l«ia  vuigarh  succumbed  after  two  or  three  years ;  and 
till  at  length  only  a  few  species  were  left,  and  these  no^ 
pereieted,  but  slowly  gained  ground  from  year  to  year,  ana 
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rorciAB  sciiMCE  beview. 


liUiinatL-ly  romained  in  possession  of  \hc  plot.  The  ploti 
under  observation  were  2  metres  30  cont*.  long,  1  m^tro  broad 
and  all  as  nearly  as  poEsible  under  the  same  conditions,  Bare  tha 
the  soil  was  varied,  in  some  cases  consisting  of  the  ordinar 
soil  of  the  garden,  in  others  of  an  admixture  of  Ume,  in  other 
uf  sand,  or  of  sund  and  lime,  and  so  forth. 

Of  tlie  107  sjiecies  under  observation,  all,  or  nearly  all 
found  Ibe  most  essential  requisites  of  their  existence  equall; 
well  in  al!  the  varieties  of  soil ;  bo  that,  other  conditions  beiuj 
cqiud,  the  nature  of  tlie  soil  was  indifferent.  The  specie 
wiiich  remained  victors,  all  the  others  being  ultimately  dispoa 
sessed,  were  Tnticum  repttiis  (couch),  Poa  pratenms,  PoUm 
tiUa  reptans,  Acer  Paewlo  PUt/anun  (sycamore),  Cornv 
ennguiiiea,  native  plants ;  and  Aater  8rdi;/nnii,  A.  pawtjiitnn 
Euphorbia  virgala,  and  Prunus  Padus,  derived  frum  othe 
portions  of  the  gnrden. 

It  may,  therefore,  Ije  inferred  that  the  district  in  wbici 
llicse  experiments  were  made  would  in  proeets  of  lime,  if  n 
obstacle  were  afforded,  become  covered  with  nieudowg  an 
woods — meadows  in  the  low  ground  and  woods  in  elevate 
places.  Again,  the  experiments  show  that  the  survival  ( 
certain  plailta  has  not  been  influenced  by  the  nature  of^tJi 
soil;  thus  the  couch-grass  was  ultimately  spread  over  all  th 
plots,  whether  of  sand,  or  of  loam,  or  of  lime,  wbtithor  drainei 
or  undr-tinecL  So  also  with  Poa  pratensia  and  PotentUl 
reptiin«.  Ho  that  the  chemical  and  physical  nature  of  the  si  ' 
as  has  been  so  often  shown  in  similar  investigations,  playa  onl 
a  secondary  part. 

As  to  the  action  of  sliade,  it  was  found  by  Professor  Huflma 
that  low-growing  plants,  especially  if  annuals,  disappears 
rapidly,  while  taller-growing  plants,  such  as  couch,  Prunu 
Padua,  &e..  survived.  The  survival  of  certain  pl.ints,  then- 
cuurh,  Astei;  Poti;nti!l.n,  &c. — ^is  due  much  less  to  extenn 
euuditions  than  to  tlie  "  hahit"  of  the  plant  itself;  that  ie  t 
say,  to  the  facility  the  plant  has  of  adapting  itself  to  varyin 
exl.cnial  conditions,  and  thus  of  triumphing  over  others  I 
favourably  endowed  in  this  wise. 

The  immediate  source  of  victory  lies  in  the  powerful  roof 
growth  of  the  survivors,  including  under  Ihe  geneml  ten 
"  root"  not  only  the  root  proper,  hut  the  offshoots  and  runnel 
which  are  given  off  just  below,  or  on  the  sju-faco  of  the  g^uM 
Indeed,  the  latter  habit  of  growth  is  more  ad^'antugeoufl  1 
plants  in  such  a  struijgle  than  the  development  of  tho  tru 
root  downwards  would  be.  Among  those  plants  where  tli 
rnuts  were  equally  developed  there  were,  never  th  el  ess,  ineqiu 
lilies  of  growth,  dependent  probably  on  the  greater  need  fa 
light  in  some  species  than  in  others,  &c. 
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It  is  clear  from  Professor  Hoffman's  experiments  that,  but" 
for  the  continual  use  of  the  hoe,  and  the  diligent  extirpation  of 
the  weeds  in  our  fields,  the  stronpjer  growing  ones  would  not 
only  destroy  our  crops,  but  also  other  weeds  less  vigorous  than 
themselves.  But  they  are  not  sufficient  to  explain  all  the  con- 
ditions of  this  complicated  problem  ;  as  is  shown  by  the  fact 
that  in  the  district  adjoining  the  locality  where  Professor  HoflF- 
man's  experiments  were  carried  on,  the  predominant  plants 
are  not  the  same  as  those  which  ultimately  proved  victors 
in  the  experimental  beds. 

We  may  add,  that  for  two  years  a  series  of  observations  was 
carried  on  in  the  gardens  of  the  Royal  Horticultural  Society, 
at  Chiswick,  with  a  view  to  ascertain  how  certain  selected 
plants,  twelve  in  number,  and  naturally  growing  in  pastures, 
would  be  aflfected  when  growing  by  themselves,  by  the  addition 
of  manures  of  five  diflFerent  descriptions,  and  similar  to  those 
used  at  Rothamsted.  In  some  cases  the  results  of  these  expe- 
riments were  unsatisfactory,  from  circumstances  that  need  not 
be  detailed  here ;  still  a  large  body  of  facts  was  accumulated, 
and,  with  reference  to  the  property  by  which  certain  plants 
prove  victorious  in  the  struggle  for  life,  it  was  clear  that 
the  natiu*al  habit  or  organisation  of  the  plant  was,  cceteris 
paribus,  the  mainspring  of  its  sutjcess  over  its  competitors. 
The  several  manures  intensified  or  deteriorated  this  peculiar 
organisation,  as  the  case  might  l)e,  and  thus  favoured  or 
impeded  its  growth  accordingly. 


TomiAR  SCTEITCE  HETIEtT- 


THE    POISONOUS    SNAKES    OP'    Jm>lA. 

Rr  Professor  J.  EEAY  GREENE,  n.A.,  M.D. 

[PL.4TE  XCIV.j 


"VTO  animalB  are  bo  abhorrent  to  most  persona  as  are  snakes. 
Xl  Their  lurking  tiabits  and  inpidioua  approach,  their 
anomalous  aspect,  tlieir  movements  etf.^ctcd  without  the  aid  of 
limbs,  above  all  their  venom,  usually  excite  feelingH  of  disgust 
and  apprehension.  Yet  the  study  of  snakes  attracts  us,  as 
snakes  themgelves  are  said  to  fascinate  their  victims.  Tlie 
liiblical  stories  of  the  serpent  beguiling  Eve  and  of  St.  PauTs 
miraculous  escape  from  a  poisonous  snake  at  JVIelita,  the  (amoufl 
myth  of  the  sea-aerpcnt,  the  worship  of  snakes  iu  the  East,  th* 
tricks  of  the  snake-charmers- — these,  ivith  other  such-like  tradir 
tions  and  customs,  tend  further  to  enhance  its  interest.  0^ 
am'mals  directly  formidable  to  man,  none,  beyond  the  timitfi  a 
Ilia  own  Bpcciea,  arc  bo  deadly  as  the  poisonous  snakes.  Agunst 
their  silent  and  sudden  attack  he  guards  himself  with  difficulty. 
Against  their  wounds  he  can  seldom  find  a,  remedy. 

Serpents  more  especially  interest  the  zoologist  because  ol 
their  form,  their  mode  of  progression,  and  their  mode  ol 
swallowing  tlieir  prey.  They  show  numerous  poiata  ol 
structure  obviously  related  to  these  peculiarities,  besides  oihei 
and  not  less  remarkable  anatomical  characters  which  cannof 
be  so  explained. 

Though  not  the  highest,  serpents  ought  perhaps  to  be  w 
garded  as  tlie  most  specialised  of  reptiles;  a  class,  next  t 
tishes,  notable  for  the  diversity  of  the  orjjanisms  which  i^ 
includes.  Tliey  are  also  the  latest  reptiles  in  time.  TIi* 
earth  was  already  peopled  with  lizards,  crocodilians  and  to^ 
toises ;  ichtbyosaurs,  plesiosaurs,  ptcrodaotyles,  iguanodontt 
and  other  strange  mesozoic  reptiles,  had  come  and  gone — befon 
serpents  made  their  appearance. 

Alost  serpents  are  inhabitants  of  the  tropics.  They  are  tea 
udant  in  sub-tropical  and  temperate  regions.  No  American 
iea   is  foimd  beyond  60°  of  north  latitude.      The  mosi 
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,hem  snake  of  Europe,  our  common  viper,  has  its  limit 
at  62°. 

Serpents  constitute  one  of  the  best  marked  orders  of  ver- 
tebrate animals.  It  is  true  that  their  external  form  is  paro- 
I  t-<l  by  the  so-called  spiuious  snakes,  or  pseudophidians,  and 
■  II  more  closely  by  certain  lizards.  Some  of  the  extinct 
■vrinthodonts  would  seem,  also,  to  have  had  a  snake-like 
L.4y.  Both  these  and  their  recent  allies,  the  pseudophidians, 
MB  easily  distinguished  from  the  serpents  by  most  of  the 
characters  whieli  separate  the  class  of  batrachians  from  that  of 
reptiles  properly  so  called.  Moreover,  the  pseudophidians 
hive  the  tail  absent  or  very  short,  and  the  scales,  which  are 
(imte  rudiroentaiy,  placed  between  transverse  wrinkles  of  the 
nnooth  glutinous  Gkin. 

It  is  more  difficult  to  distinguish  snakes  from  snake-like 
Itz&rds,  but  tbe  difHculty  is  not  so  great  as  at  first  appears. 
Those  who  ought  to  know  better  often  erroneously  state  that 
the  transition  from  serpents  to  lizards  is  so  gradual  that  no- 
vhere  can  aline  of  demarcation  between  them  be  drawn — an 
«ror  copied  in  moat  text-books  of  .zoology.  Some  have  gone 
to  far  as  to  j)lace  snakes  and  lizards  in  the  same  order.  But, 
IP  ti^tli,  the  supposed  passage  from  one  of  these  groups  to  the 
uther  ia  effected  only  by  means  of  such  charucters  as  the 
praence  or  absence  of  eye-lids,  the  form  of  the  Iwdy,  tlio 
tciativ©  elongation  and  consequent  asymmetry  of  the  lungs,  the 
uppearaoce  of  the  scales,  and  the  developement  of  posterior 
linbe.  Kot  to  mention  other  characters,  all  serpunts  are 
ihuply  differentiated  from  lizards  by  the  structure  of  their 
dmll  and  jaws,  and  by  their  total  want  of  a  shonlder-girdle. 

Nerertheleas  it  is  curious  to  note  tho  cross  relationships 
hrtween  the  two  orders.  Thus,  some  ofthe  more  typical  snakes 
bve  traces  of  hind  limbs,  while  we  tind  lizards  witli  well  de- 
■  i-liiped  limbs,  and  not  their  alx-rrant  congeners,  exhibiting 
1  near  approach  to  that  peculiar  and  complex  articulation  of 
iliB  vertebriB  found  in  most  serpents. 

With  three  striking  exceptions,'  no  other  order  of  vertebrate 
uiiDftU  is  more  extensive  than  that  of  serpents.  The  number 
of  known  species  may  be  estimated  at  a  thousand,  of  which 
ttv  hundred  are  venomous.  These  venomous  snakes  we  slial  1 
now  exclusively  consider,  with  special  reference  to  those  which 
inhabit  the  peninsula  of  India. 

*  TheM  are  (1)  cariaate  birds,  (2)  acnntfaopterous  tishes,  and  (3)  plijs' 
:  mnus  lifihes.  Liurdi^  and  the  mammaliau  group  of  mdenia  nre,  next  t 
iwrpuDtB,  richer  in  species  thui  any  other  orders  of  verlebrntea,  bo  fur  as  a 

■MRtit  knowa.  ^ 
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It  i^  usual  toilUtinguisli  four  fiimiiii^  of  venoiriAus  snakos— 
tlie  Crotalids  or  pit-vipers,  the  true  viper*,  llii;  Klapiila  luid  thn 
Hytlropliids  or  aea-serpenla. 

The  pit-vipers  are,  of  all  venomous  snakes,  the  most  modifiwl 
in  stnicture,  those  which  depart  fiirtliest  from  the  harmless  * 
serpents.  The  long  poison-fany  is  firmly  fixed  to  the  maxillary 
bone,  which  is  extxemely  short  and  liigh,  and  moveable  upon  two 
other  boneri  of  the  head.  Behind  the  poison-tooth  lie  thu 
rudiments  of  its  successors,  the  so-called  fangs  of  replacement. 
There  are  no  other  teeth  in  the  maxillary  bone.  The  sides  of 
the  poison-tooth  are  prolonged  forwards  and  inwards  to  meet 
one  another  along  the  front  of  the  fang,  whore  they  serve  in 
enclose  a  tuljc,  or  canal,  open  near  the  point  of  the  tooth  for 
the  escape  of  the  poison,  while,  at  it.s  opposite  end,  the  base  of 
the  fang  communicates  with  the  principal  duct  of  the  poison' 
gland.  So  large  is  the  fang  in  proportion  to  the  maxillary 
bone  whicli  supports  it,  that  both  might  bo  said  to  constitute 
single  structure.  The  faugs  share  the  movements  of  tlitdr 
bony  supports  and,  when  not  in  use  lie  hidden  in  the  gum, 
along  the  roof  of  the  mouth,  with  their  points  directed  ^ck- 
wards.  As  the  mouth  opens,  the  maxtlla:  rotate  suEGoiently  ixt 
erect  the  fangs,  which  are  thus  most  favoumbly  placed  for  at 
once  inflicting  a  wound  and  discharging  their  vcnom.f  Each 
maxillary  bone  has  on  itit  outer  side  a  deep  excavation,  indi- 
cated externally  by  a  coospiououa  pit  placed  between  the  eya 
and  nostril.  The  Crotalidie  have  a  stout  body,  a  moderate  or 
rather  short  tail,  and  a  broad  triaoj^ular  head,  flattened  above 
and  very  wide  behind,  passing  suddenly  into  the  neck.  Tba 
tail  is  prehensile  in  some,  not  in  others.  The  eyes  are 
moderate,  with  vertical  pupils.  The  head  is  variously  covered 
with  shields  or  scales,  wliich  supply  characters  used  in  defining 
the  genera.     Those  serpents  are  viviparous. 

Almost  all  the  characters  common  to  the  Crotalida*  are  pre- 
sented, in  a  slightly  reduced  degree,  by  the  true  vipers,  which 
want,  however,  the  maxillary  pit  distinguishing  the  iirst-mon- 

*  Tlie  words  hannluss  and  iHjioeenl,  when  usoJ  in  the  cms  of  snakes,  an 
synonymous  with  Hu«-w«oni(»M.  MoatoftheKi  hist  nre  truly  hBrmlew  Cil 
iiiaD ;  not  so,  however,  with  thu  Inrgur  conslricting  serpents  (ryt}ions  utA 
lions),  wliich,  tliougli  not  poisououB,  ure  moro  to  bo  drendod  than  i 
spoclcs  orThnnatophidia. 

t  For  H  good  nocount  of  the  complex  biiinp  mechnnsim  of  scrponts,  n 
it  is  not  our  business  here  to  describe  at  letijftli,  rert^i-eace  mny  best  bo  inaitfl 
In  rrnriwHorlUixh^'B  '-Analomj  of  Verlcbrftted  Aaininls,"  jip,  238-34L 
Thu  reftdtr,  desirous  fuflhcr  to  study  Ihu  snnloniioil  chnrnctere  at 
nrder,  htiould  next  consult  tho  admimhle  "  Zoolooiie  der  Anipliibicn  "of  fto- 
MiuorStiumius;  8rn,  Berlin,  It^O. 
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tiooed  family.  The  tail  of  the  Viperid.'P  is  never  prehc-neile. 
The  bead  is  covered  above  with  scales ;  or  iha  Bhielda,  if  present, 
are  incomplete. 

The  Crotalidse  and  Viperidaa  taken  together  constitute  the 
tribe  of  Viperiformes,  which  are  sufficiently  distinguished  from 
other  venomous  snakes  by  their  relatively  aiouter  body,  larger 
aad  more  distinctly  limited  head,  and,  above  all,  by  thoir  short 
moveably  articulated  maxillae. 

The  ElapidiP  have  a  smaller  head,  passing  gently  into  the 
neck,  a  more  slender  body,  and  moderately  long  maxillary  bones 
Vfhich  are  tiled  (or  nearly  so)  to  the  other  bones  of  the  face. 
Their  fangs,  therefore,  are  permanently  erect.  These  fangs  are 
relatively  not  so  large  as  those  of  the  vipers,  and  instead  of  a 
perfect  tube,  they  display  on  their  anterior  surface  a  more  or 
lens  open  groove,  in  consequence  of  the  approximation,  without 
junction,  of  their  incurved  edges.  Other  smaller  solid  teeth 
may  arise  from  the  maxillary  bone  behind  the  poiuon-fange. 
But  in  many  Elapidte  these  additional  teeth  are  wanting,  or 
<me  each  tooth  only  is  present.  The  head  has  its  upper  siu'fnee 
covered  with  shields,  after  the  manner  of  most  serpents ;  the 
«ye8  arc  small,  with  round  pupils.  The  tail  is  of  moderate 
length.  Some  are  oviparous,  others  viviparous.  Notwithstand- 
ing their  poison-apparatus,  the  nearest  affinities  of  these  snakes 
are  not  with  the  vipers,  but  with  those  numerous  families  of 
typical  serpents  which  make  up  the  gi-eat  majority  of  their 
order  and  constitute  the  tribe  of  Colubri formes.* 

The  Hydrophidie,  or  sea-serpents,  are  still  more  closely  re- 
lated to  the  non-venomous  colubrine  snakes.  Their  masillse 
are  long  and  display  numerous  teeth  behind  the  poison-fangs, 
which  are  usually  much  smaller  than  those  of  the  Elapidie,  like 
which  they  are  furnished  with  open  or  nearly  open  grooves. 
Wben,  tberefore,  an  Hydrophid  bites,  it  leaves  a  mark  requiring 
carefully  to  be  distinguished  from  that  of  a  non-vuuomous 
snake.  The  eyes  are  small,  with  round  pupils,  as  in  the 
ElapidK.  The  nostrils  are  on  the  top  of  the  head,  not  at  its 
sides.     Their  tail  is  much  compressed.      Unlike  their  mythical 

■  The  DBine  Proteroglj^hea  wna  given  by  Dumuril  Ui  the  yenomous 
clubrine  anakes,  on  account  of  tlieir^i-cuufW  fangs;  tbikt  of  SuknOjilyphes 
to  tie  viperine  sciikee,  their  fangs  being  perfiirale.  But  in  two  AlricHn 
^ner*,  lUnophin  (or  DendrBspis)  nnd  Atrftctnspis,  the  fantrn,  though  pur- 
fonUe,  KK  penuiioently  erect.  Tliis  Intler  character  ehuuld  remove  them 
front  the  vipers.  LHnophis  has  long  maxiUn>,  and  appenn  truly  tobelon^r  to 
ibe  EInpidx.  Atritctiupis,  ii  genus  containing  very  fuw  speciei,  whs  mised 
in  lS58  by  Dr.  Giiiitber  to  the  Tunk  of  a  fnmily,  aud  placed  near  the 
ySh^diB  omoQij'  the  colubrine  Bnakes.  IIt.  Cope,  on  the  other  liaiid,  cou- 
'■  it  allied  to  the  vipera.  Stanaius  leaves  ^e  venomous  saiikea  (  Thana- 
'Edla)  in  one  group,  which  he  names  tobola. 
'    .  XII. — so.  SLVI.  K 
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relative,  the  truC  eea-serpents  are  of  email  size.  They  at 
yiviparoUB.  They  feud  on  tiBhes,  never  volimtiirily  quit  f 
water,  and  soon  die  wlien  brought  on  shore, 

The  peculiarily  situated  nostrils  and  high  flattened  tail- 
charactera  obviously  connected  with  their  mode  of  life,  not  t 
speak  of  the  exceptional  arrangement  of  their  head-sbivlds — a 
once  separate  the  HydrophidK  from  the  preceding  families,  an 
indeed  from  all  other  snakes. 

There,  is  however,  one  genus  of  Hydrophids,  Platunis,  whid 
makes  a  near  approach  towards  the  Elapidse.  The  number  urn 
disposition  of  its  head-shields  is  almost  identical;  its  nostril 
are  lateral,  not  superior.  "^  The  poison-fang  is  short,  and  no 
followed  by  a  series  of  other  simple  teeth,  as  in  Hydiophia. 
very  small  single.tooth  is  implanted  at  some  distance  bi;hln( 
the  poison-fang,  and  is  frequently  lost.  These  snakes  havi 
quite  the  physiognomy  of  an  Elaps,  and  the  cleft  of  the  moutl 
is  not  turned  upwards  behind,  as  in  other  i>ea-snakes." ' 


The  families  of  venomous  snakes  show  well  marked  peciili 
arities  of  geographical  distribution.  Thus  we  may  conside 
America  as  the  head-quarters  of  the  Crotalidte,  Africa  of  thi 
Viperidie,  Australia  of  the  Elapidie,  and  the  Indian  Ocean  a 
the  Hydrophidffi. 

The  CrotalidtB  are  absent  from  Euitipe,  Africa,  atu 
Austnilia.  Asia  conteins  several  species  of  this  family,  but 
they  arc  smaller  in  size,  and  far  less  venomous  tliiin  those  a 
America.  When  we  consider  their  highly  modilied  structure 
as  well  as  their  geographical  range,  it  might  reasonably  be  con' 
jectured,  from  the  point  of  view  afforded  by  51r.  Darwin'i 
hypothesis,  that  the  CrotalidiB  first  appeared  at  a  later  perioc 
than  any  other  family  of  snakes,  and  that  in  all  probabiliti 
their  American  have  succeeded  their  Asiatic  representatives.] 

The  ViperidiE,  on  the  otlier  hand,  are  quite  wanting  ii 
America.  But  two  species  are  found  in  Asia,  one  of  wfaidi  ii 
likewise  African.  Three  European  species  are  well  known, 
One  of  these,  the  common  adder  (Vipera  beriis),  extends  ib 
range  to  Enghind  and  Scotland,  but  not  to  Ireland.  Anotbei 
species,  the  iso-called  Death-adder  (Vipera  acanthophis)  is  th* 
sole  representative  of  its  family  in  Australia.I 

*  Quolt'd  from  Dr.  Qiiatber's  "lieptilea  of  Britinh  India,"  which  canttisi 
n  critical  revision  of  all  the  Hydrophidro  known  in  1804.  Before  thin  tab 
the  species  of  eeo-snftkea  were  in  ii  stftte  of  thorough  confusion,  in  cooae 
i|Upnc«of  the  half-attempts  made  by  previous  niituniliats  ia  cxplaia  Ui^ 
charscter. 

t  So  that  sankea  have   been  preceded  by  the   other  orders   of  RirptilMi 
ipnomous  bj  non-vcnomoua  flnivkes,  viporiii^  by  venomous  colubrine  ai 
mid  Crotftlidie  by  Viperldie. 
\  Ausirnlia  is  fuitber  remarkable  for    the  disproportion  botween  ■ 
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The  other  venomous  Giiakes  of  the  Australian  continent 
Itelong  without  exception  to  the  Etapideo.  About  a  dozea 
species  of  Africa,n  EUpidiB  are  known,  hut  othera  probably 
await  discovery.  The  genus  Elaps  itself,  as  now  restricted,  is 
characteristic  of  tropical  America.  Some  fifteen  species  have 
been  carefully  distinguished,  besides  those  which  are  doubtful. 
The  number  of  species  of  this  family  inhabiting  Asia  and  its 
inlands  may  for  the  present  be  put  down  as  not  far  from 
twenty. 

Beyond  the  Indian  Ocean  Hydrophidae  are  scarce,  save  in  the 
adjoining  waters  of  the  Pacific,  along  the  coasts  of  Australia 
snd  the  Eastern  Archipelago.  A  few  are  found  in  other  parts 
of  the  Pacific,  and  it  ia  said,  on  good  authority,  that  they  have 
been  seen,  though  not  captured,  in  the  neighbourhood  of 
Pumma.     None  are  known  from  the  Atlantic  ocean. 

India  is  much  richer  in  snakes  than  any  other  region  of  tlie 
'_'!"be.  Some  allowance,  of  coiu'se,  must  be  made  for  the  fact 
■h:it  the  tropical  faima  of  oiu-  eastern  possessions  is  fat  better 

intwn  than  that  of  Africa  or  Australia.  Nearly  a  hundred  and' 
nfty  species  of  snakes,  inhabiting  the  Indian  peninsida,  have 
already  been  described.  Of  these  at  least  twenty-five  are 
venomous.  This  estimate  excludes  the  HydrophidiE.  The  true 
vipers  are  represented  by  only  two  species.  The  other  terres- 
ti»l  venomous  snakes  are  about  e<iually  divided  between  the 
two  families  Crotalidte  and  Elapida^. 

Two-thirtls  of  the  Indian  Crotalidas  belong  to  one  genus, 
IVimeresunis.  These  snakes  rarely  attain  a  length  of  three 
ftet  Their  prevailing  coloiir  is  grasa-green  or  brown,  tints  in 
obvious  harmony  with  their  arboreal  life.  They  exhibit  notably 
the  characteristic  physiognomy  of  the  viperiform  serpents, 
ii:n-iog  abroad  triangular  head,  a  very  narrow    neck,  and  a 

ririmous  nn<l,DOD-Tenomou9  snakes  j  tfao  number  of  fpcciea  of  the  former 
j:is  double  that  ot  the  Utter.      Thus  Mr.   Krefft,  in  his  "Snakes  of 
^  :«lmlin,''  published  at  Sydney  in  1800,  deBcribes  31  non-renonioua  spede.', 
I  ---piiciM  of  ElapidiD  and   1   viper,   besides   i5   specdea   of  sea^nakea,  all 
ricimous.    To  understtuid  these  numbers  aright,  let  uh  remember  that  nou- 
■■■■■■•  'tuous  Hpecies  make  op  four-fifths  of  the  snake  population  of  the  entire 
.  >bi3.    We  may  add  that  of  the  non-Teaomoua  Australian  species  of  anakea 
. '  :ire  Pythons,  while  eight  belong  to  the  genua  Typhlops.     This  is  of  all 
iiikn  that  which  least  display's  the  most  slriMng  features  of  its  order,  that 
which  is  falthcat  removed  fiota  the  mobile-jawed  Crotalidte.     There  remain 
but  eeren  ordinary  colubrine  species.    Thus,  while  coluhrine  snakes  pre- 
vail most  in  Australia,  their  aberrant  and  not  tbeir  tjpical  '.forms  are  those 
wbicb  predominate  iu  this  division  of  the  globe,  so  noted  in  other  respects 
for  t](«  peculiarities  of  its  fauna. 
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robust  body.  Tliey  are  not,  liowever,  oft*n  fatal  to  man,  and 
in  tills  respect  they  oSer  a  striking  contrast  to  the  American 
Crotalidfp.  While  statistics  prove  that  death  in  some  instance) 
follows  the  bite  of  the  largerTrimeriBuri,  it  is  still  easier  U 
show  that  its  more  common  effect  is  but  a  train  of  implcasan! 
symptoms,  of  varying  duration,  ending  in  recovery.  Tha 
general  health  and  vigour  of  the  patient  usually  enable  htm 
resist  the  influence  of  the  venom,  where  a  more  weakly  subject 
would  probably  succumb.  There  is  still  less  eridence  of  tlia 
homicidal  powers  of  the  other  Indian  Crotalidae.  Of  these  tin 
most  interesting  is  the  genus  Halys,  represented  by  two  ^eciet 
in  British  India.  Halys  is  remarkable  for  the  long  Hpinom 
scale  in  which  its  tail  terminates — a  rudiment  of  the  "  rattle ' 
which  some  of  its  formidable  American  relatives  poasees. 

Of  the  two  Indian  Viperidie  one  is  the  '  Tic-polonga,'  a 
Kussell's  viper,  a  moat  fatal  snake.  The  other  is  the  littli 
Eehis  carinata,  a  species,  however,  which  can  no  longer  b( 
separated  from  the  Eehis  arenicola  of  Egypt.  Thia  prettil; 
marked  brownish  snake  may  reach  a  length  of  twenty-thro 
inches ;  usually  it  is  much  smaller.  Endence  as  1o  its  letha 
powers  is  wanting.  Dr.  Giinther,  writing  in  1 864,  was  no 
able  to  prove  that  its  bite  is  ever  fatal  to  man.  Dr.  Fayra 
holds  a  more  positive  opinion,  judging  from  the  fact  that  ai 
Eehis  in  his  possession  "  killed  a  fowl  in  four  minut«s,  anothe 
in  two  minutes,  and  a  dog  in  about  four  lioiu^."  He  descrlba 
it  as  *'  very  fierce  and  aggressive — it  is  always  on  the  defensive- 
ready  to  attack  ;  it  throws  itself  into  a  double  coil,  thefoldg 
whici  are  in  perpetual  motion,  and  as  they  rub  against  e» 
other,  they  make  a  loud  rustling  sound,  very  like  hissing.  Thi 
sound  is  produced  by  the  tliree  or  four  outer  rows  of  earinatei 
scales,  which  are  very  prominent  and  point  downwards  at  i 
different  angle  to  the  rest ;  their  friction  against  each  otJia 
causes  the  sound."  He  adds  that  "  its  eye  has  a  pecuUori 
vicious  appearance," 

The  Elapid»  having  the  sides  of  the  neck  dilatable  to  fom 
a  hood  constitute  the  sub-family  of  Najid;e.  This  group  con 
tains  two  genera,  of  which  both  are  Indian.  Naja  i^lf 
represented  by  the  famous  Cobra  (N.  tripudians),  a  near  rclatii 
of  the  Egyptian  Haje  (N.  haje).  Anoflier  hooded  snake,  Ophi< 
phagus  einps,  the  only  species  of  its  genus,  ranges  from  tl 
Inflian  peninsula  to  New  Guinea. 

Of  Indian  Elapida*  without  a  hood  the  roost  noteworthy  ai 
the  two  species  of  Btmgarus.  B.  cienileus  is  tho  dieadc 
"  Krait."  The  much  larger  B.  fasciatus,  a  species  marked  \ 
broad  alternate  transverse  bands  of  black  and  yellow,  is  by  i 
moans  so  fatal  in  its  effects.  For  the  -rest,  excepting  one  ( 
two  doubtful  snakes,  the  Elapids  are  represented  nn  the  India 
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oontiDent  bj  half-o-Klozcn  species  of  the  genus  Callopbis. 
These  are  small  serpents,  with  shifrjjish  movements  and  dull 
senses.  They  have  short  fanf^a.  ThL-y  feed  on  harmless  snakes, 
the  Calamariae,  which  curiously  resemble]  them  in  habit  and 
phraiognomy.  The  Callophides  wilt  not  bite  unless  irritated. 
According  to  Dr.  Fayrer  "  it  is  probable  that  a  fatal  result 
woiild  not  be  produced  by  their  bite  in  man.  The  poison  is 
virulent,  n evert helesss,  and  fowls  bitten  by  some  of  the  species 
-itfcmuhcd  in  from  one  to  three  hours." 

The  seas  around  India  swarm  with  Hydrophidse,  the  number 
■if  which  is  about  equal  to  that  of  the  Thauatophidians  on  the 
I  Ijacent  continent.  They  are  active  snakes,  and  move  very 
.  racefiiUy  in  their  own  element,  seeking  rather  to  escape  from 
.■ii;io  than  to  attack  him,  which,  however,  they  are  ready  to  do 
when  captured  or  irritated.  In  spite  of  their  small  size  and 
relutively  small  fangs,  they  are  extremely  venomous.  Dr. 
Fayrer  was  "informed  by  Mr.  Galiffe  that  a  fisherman  bitten 
by  a  salt-water  snake  somewliere  near  the  salt  lakes,  died  in 
one  hour  and  a  quarter."  Dr.  J'ayrer'a  *'  own  experiments  and 
tliose  of  Mr.  Stewart  at  Pooree  prove,  that  not  only  when  able 
t'»  bito  voluntarily,  but  even  when  weak  and  unable  to  bile, 
when  the  jaws  were  compressed  on  the  animal,  death  resulted. 
The  fishermen  on  the  coast  know  their  dangerous  properties, 
and  carefully  avoid  them." 

Froin  a  practical  point  of  ^iew  four  of  the  terrestrial  venomous 
sn.ikes  of  India  far  exceed  in  importance  tlieir  fellows.  These 
four  spi'cies  are  the  Cobra,  the  Ophiophagus,  the  Krait,  and  the 
Tic-polonga.  The  name  of  the  apecies  causing  death  cannot,  it 
i^  true,  oft-en  be  ascertained.  It  is,  therefore,  possible  that  we 
!iiav  underrate  the  venomous  power  of  some  snakes,  especially 
t'  BimganiB  fasciatus  and  of  Echis.  But  the  fact  remains — that 
^  lienever  an  Indian  snake,  which  has  killed  a  man  by  its  bite, 
:-  .-secured  and  examined,  it  is  found  almost  invariably  to  belong 
"L.IJ  one  of  the  four  speciesjust  mentioned." 

The  CobiTV  and  Ophiophagus  are  easily  distinguished  by  their 
h^xxl  from  the  Krait,  which  shares  with  them  the  characters  of 
the  Elapidie.     AH  these  differ  from  the  Tic-polonga  in  having 

one  or  two  small  solid  teeth  behind  each  fang, 

two  nasal  shields, 

smooth  scales, 

a  rather  small  head,  and 

eyes  with  round  pupils. 

*  Indi*,  liierefore,  tesembles  Auatriilis,  nnd  not  Africii  or  tropical 
AniericH.  in  tbitt  its  most  foriuitlsblu  vuaonious  snnkcs  me  Ela]iiil»,  together 
wiih  a  sioglc  chBTACteriatic  rpecius  of  viper. 
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The  Cobra  is  the  most  celebrated  of  venomous  snakes.  Il 
tlegervi^s  to  occupy  the  post  of  boaour  amo^g  the  lower  animals 
For  mfln  is  the  great  persecutor  of  living  creatures,  a&d  th( 
cobra  has  killed  more  men  than  bag  any  other  animal,  savi 
man  himself.  Power  gains  respect,  and  we  eannot  Iherefori 
wonder  that  in  gome  parts  of  India  this  terrible  snake  is  super- 
fititiously  protected  by  the  i^orant  natives.  It  is  the  favourita^ 
of  snake-charmers,  because  of  itii  imposing  aspect,  aud  of  thi 
tase  with  which  their  skill  enables  them  to  handle  it,  even  whei 
not  deprived  of  its  fangs. 

The  Cobra  "is  by  no  means  confined  to  the  continent  an( 
Ceylon,  being  found  in  a  number  of  the  larger  islands  of  the 
Archipelago.  It  extends  eastwards  to  the  Sutlej,  aud  westward^ 
to  the  Chinese  island  of  Chusan.  Singularly,  it  has  never  beei 
observed  by  Mi-.  Hodgson  in  the  valley  of  Nepal,  but  occurB  ii 
different  parts  of  the  Himalayas,  reaching  an  altitude  of  8,000 
feet  in  Sikkim.  It  attains  to  a  length  of  5  feet,"  feeding  oi 
small  mammals  and  birds,  on  lizards,  fro^,  toads,  and  fishes 
in  order  to  obtain  its  prey  it  occasionally  climbs  trees  or  th< 
roofs  of  huts  ;  it  is  an  expert  swimmer,  and  is  sometimes  founi 
at  a  considerable  distance  out  at  sea.  It  is  more  a  noctuma 
animal  than  a  diurnal  one,  and  ovoviviparous.  Its  chief  enemie 
are  the  jungle  fowl,  which  destroy  the  young  brood,  and  Uii 
Herpestps  or  ichneumons,  which  will  attack  and  master  thi 
largest  Cobra :  in  districts  where  the  Cobras  or  other  venomoiiH 
snakes  have  too  much  increased  in  number,  the  most  efficient 
way  of  destroying  them  is  to  protect  their  natural  enemies. 

"  The  Cobra,  the  most  common  venomous  snake  of  India,  ij 
so  much  an  object  of  dread  to  the  natives,  of  wonder  to  th( 
Europeans,  and  of  profit  to  the  nimieroiis  itinerant  £nako 
charmers,  that  it  has  become  aa  celebrated  an  animal  as  if 
cousin,  the  Naja  haje,  which  was  a  symbol  of  female  diviniti< 
among  the  ancient  Egyptians.  Almost  every  writer  on  Hu 
natural  productions  of  the  East  Indies  has  contributed  to  th( 
natural  history  of  this  snake,  which  has  been  surrounded  Iq 
such  a  number  of  e\'idently  fabulous  stories  that  tlieir  repetltloi 
and  contradiction  would  fill  a  volume. 

"  This  snake  is  frequently  brought  to  Europe,  and  will  livi 

*  Dr.  Giinlher,  {torn  whose  great  work  on  the  lEeptiles  of  British  Indii 
(p.  ■'i40)  the  ftbnva  extract  is  made,  bere spenks cautioiuir,  wiUiin  the  limitl 
of  lii»  own  knowledge.  Hu  esdniAte  of  tbe  Cobra's  eiiie  is,  howeTcr,  to 
moiierate.  Dr.  Fnyrer  niBotions  a  living  specimen  "  five  feet  eight  inehe 
long-,  including  the  tul,  which  niensures  eleven  and  a  quarter  inches.  Ii 
girth  it  is  sis  and  a  qunrler  inches.  It  ia  very  powerful  and  fierce,  itnd  Dll 
Beatson  tells  me  that  it  killed  ■  fowl  in  one  minute.  Tliia  is 
Cobra  I  have  seen,  but  I  believe  thej  attain  even  &  greutei 
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in  captivity  for  years.  Two  may  be  well  kept  togi^tlier ;  anit  it 
appears  as  if  they  telt  some  attachment  for  eacli  otiier,  for  when 
ibcT  are  excited  by  having  foo<i  brought  into  their  cage,  or  by 
same  otljer  incident,  they  will  frequently  fight  each  other,  rais- 
ing the  anterior  part  of  the  body,  spreading  the  hood,  and 
darling  as  if  to  bite,  but  always  carefidly  avoiding  to  wound. 
When,  however,  a  third  individual  or  any  other  snake  is  brought 
into  the  same  cage,  they  attack  and  kill  it.  They  feed  more 
frequently  at  dusk  and  during  the  night  than  in  the  daytime ; 
they  drink  often  and  much." 

Floods  cause  the  Cobra  to  shelter  itself  in  villages,  whereby 
itfl  opportimities  for  nuBchief  are  much  increased.  Various 
returns  made  to  the  authorities  amply  attest  that  it  far  surpasses 
all  other  snakes  in  the  number  of  its  victims. 

The  Cobra  is  very  prone  to  variation.  Nine  of  its  principal 
variefjes  are  figured  in  the  first  six  coloured  plates  prefixed  to 
Dr.  Fayrer's  recently  published  work  *  on  the  Thauatophidia  of 
India.  These  varieties  may  be  referred  to  two  sub-species  dis- 
tinguished by  the  natives  as  "  Keautiab  "  and  "  Gokurrah," — 
the  former  with  an  eye-like  spot  or  simple  band  at  the  back  of 
the  hood,  the  latter  with  the  well-known  "spectacles,"  from 
which  this  snake  is  often  named. 

OpLiophagua  elaps,  the  other  hooded  snake  of  India,  some- 
times known  as  the  Hamadryad,  is  also  variable,  but  not  to 
Buch  a  degree  as  the  Cobra.  It  too,  as  we  have  said,  is  widely 
liistributed.  Fortunately,  it  is  not  very  abundant,  for  "it 
•jrows  to  the  length  of  twelve  or  fourteen  feet,  and  is  not  only 
very  powerful,  but  also  active  and  agressive."  It  injects  a 
large  quantity  of  venom,  which  "  ie  less  deadly  in  equal  quan- 
tities than  that  of  the  Cobra."  Its  home  is  in  hollow  trees, 
where  it  preys  on  other  snakes ;  whence  its  generic  name.  When 
young  it  closely  resembless  another  species  of  tree-snake,  the 
bai-mless  Dipsas  dendrophila. 

The  Hamadryad  occasionally  takes  to  the  water.  Its  native 
n:ime  in  Bengal  is  " Sunkerchor,"  or  shell-breaker;  in  Orissa  it 

■  tailed  "  Ai  rdj." 

Compared  externally  with  the  Cobra,  it  not  only  differs  in 

■  .lour,  but  "  is  longer  in  proportion  to  its  size  ;  it  is,  however, 

•  The  diAwiogst  in  tliis  work  were  execult'il  by  unlive  students  at  the 
-  rirnil  of  Art  in  Cnlculta,  "most  from  life  itself."  Tliey  repitsent  tJie 
(iibrB,  tiiB  Ophiuphiigus  (two  vHiiettes),  Bungnnis  (two  epecieB),  Culloplis 
liiDO  Kpeciea),  the  two  Indian  Viporidte,  eight  species  of  Ci'otnlldfe,  luid  four- 
teen sen-sniikes.  Three  other  plsles,  not  coloured,  ahow  the  mode  of  holding 
tlie  make  niid  the  structure  of  die  pmimn-appamtus.  The  moat  vnluable 
portion  of  the  work  itself  is  its  coocludiiig  section,  which  gives  the  results 
of  Dr.  Fayrer's  own  experiments,  showini;;  the  eHet'ts  of  sunke-poison  on  the 
lower  animals,  and  the  utter  inutihty  of  the  iintive  antidotes. 
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more  graceful  iu  its  movements,  and  turns  more  rapidly, 
occasionally  seen  with  the  snake-charmers,  Vlio  prize  it 
as  a  show :  but  tbey  say  it  is  exceedingly  dangerous 
and  difiGcult  to  handle  before  its  fangs  are  removed." 

The  Krait  (Bimgarus  cEeruleus),  having  a  slender  body  and 
no  hood,  wears  an  aspect  much  less  formidable  than  either  the 
Cobra  or  Hamadryad.  In  length  it  reaches  fifty-foiu"  inches. 
Tliree  varieties  are  distinguished  by  Dr.  Giinther,  none  ranging 
beyond  the  Indian  peninsula.  Tius  species  is  very  common^ 
"  and  neit  to  the  Cobra  is  the  snake  most  destructive  to 
himian  life."  Its  fan^  are  much  smaller,  "  and  its  poison  is 
not  so  rapid  in  its  action,  which  circumstance,  with  the  com- 
parative smallneas  of  the  wound,  gives  greater  hope  of  cure," 
but  such  hope  is  not  to  be  relied  on. 

Dr.  Fayrer  point*  out  that  the  Krait  "  may  be  mistaken  for 
Lycodon  aulicusj  an  innocent  snake,  the  colouring  and  general 
appearance  being  in  many  cases  very  similar.  The  least  ex- 
amination of  the  mouth  •  would  detect  the  difference,  but  at 
firtit  sight  they  are  much  alike,  and  are  oft^u  mistaken,  the 
Lycodon  suffering  for  its  i-esemblance  to  its  poisonous  iao- 
simile." 

The  Indian  viper  (Vipeiu  Russellii),  a  hardy  snake,  fifty 
inches  in  length,  is  sometimes  placed  in  a  distinct  genus, 
Daboia.  Though  without  a  hood,  its  physiognomy  is  more 
decidedly  thanatophidian  than  that  of  the  three  preceding 
serpents,  from  which  it  is  at  once  distinguished  by  its  well 
defined  relatively  broader  viperine  head,  imlike  that  of  any 
non-venomous  snake.  The  top  of  the  head  is  covered  with 
ordinary  scales  ;  tile  pupil  is  vertical ;  the  large  nostril  lies 
between  three  shields;  the  body-scales  are  strongly  keeled  J 
similar  scales  cover  the  sides  of  the  head.  This  dangerous 
snake  is  stoutly  bviilt,  and  its  greyish-brown  body  is  most 
beatitifully  dappled  with  large  black,  light-edged  rings,  calling 
to  mind  the  spots  of  the  jaguar.  These  markings  arc  v«y 
variable.  A  common  species,  it  abounds  in  Biirmah,  Southern 
India,  and  Ceylon.  Dr.  Fayrer  says  it  is  often  cai^ht  in  th» 
Sotanic  Gardens  near  Calcutta.  It  has  several  local  names ;  that 
of  Tic-polonga,  given  to  it  in  Ceylon,  is  the  best  known.  Its 
prey  consists  of  various  small  animals,  and  it  is  reported  Ihatiti 
"often  kills  cattle,  biting  them  when  grazing."  Though  a 
terrestrial  snake,  "it  will  go  into  water."  Dr.  Russell  believed 
the  Indian  vifwr  to  be  as  poisonous  as  the  Cobra.  The  experi- 
ments of  Dr.  Fayrer  incline  him  "  to  agree  with  Dr.  Kussell, 
and  to  give  it,  at  all  events,  a  place  next  to  the 

*  Dr.  ¥a\ret  does  not  lull  us  iiow  thie  plenauit  operftlioa  is  ta  be  p«r- 
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Uen  by  this  snake  expired  in  from  tMrty-five  seconds  to 
"veral  minutes  ;  dogs,  in  from  seven  minutes  to  several  hours; 

rat  in  fifty-seven  minutes;  a  liorse  in  eleven  and  a  half 
MiiiTs.  Death  was  not  in  any  case  80  rapid  as  after  the  Cobra 
fiitf,  but  thouj^h  slower  in  its  action,  the  poisftu  seemed  just 
.IS  deadly.  The  blood  remains  fluid  after  death  from  tlie 
l>Liison  of  the  Daboia,  whereas  after  Cobra  poisoning  it  coagu- 
lates firmly  on  being  removed  from  the  beai*t  and  great  vessels. 
The  Daboia  is  nocturnal  in  its  habits ;  in  confinement  it  ja 
doggish,  and  does  not  readily  strike  unless  roused  and  irritated, 
when  it  bitea  with  great  force  and  determination.  When 
disttubed  it  hisses  fiercely,  and  when  it  strikes,  does  so  with 
great  vigoiir."  Dr.  Fayrer  kept  one  "  for  a  whole  year,  without 
food  or  water ;  it  obstinately  refused  either,  and  was  vigorous 
ud  venomous  to  the  last." 

The  reader  \vill  note  the  great  variability  of  these  four 
venomous  snakes — a  phenomenon,  as  in  other  animals,  often 
weording  with  a  wide  geographical  distribution.  Also,  that 
■■•\a  of  them  are  eloaely  simulated  by,  or'  i-ather  simulate, 
■:;innleM  species  foimd  in  the  same  situations.      This  applies 

^'■n  to  the  Cobra,  for  which  an  innocent  snake  (Tropidouotus 
■niicroplithalmns),  with  its  dilatable  neck  and  similarly  arranged 
•i-nles,  is  often  mistaken. 

Our  space  will  not  allow  us  to  add  more  than  a  few  figures, 
taJteo  from  tlie  work  of  Dr.  FajTer,  giving  some  account  of 
titt  loss  of  life  due  to  Indian  Thanatophidia,  but  chiefly  to  tbe 
fbnr  juetly-dreaded  serpents*  whose  history  has  been  sketched 
only  in  part. 

In  one  year  alone  (1869)  the  deaths  by  snake-bite  in  the 

Bffigal  Presidency  amounted  to  6,219.      Many  other   deaths 

rmm  the  same  cause,  not  ofiicially   recorded,  must   also  have 

I  nirred. 

<>f  these  cleiLths  959  were  ascribed  to  the  Cobra,  IfiO  to  the 

Krait,  3iX  to  "  other  snakes,"  and  4,752  to  "  snakes  unknown." 

Tlie  snake  causing  death  is  often  not  seen,      "  Doubtless,  as 

ihe   Cobra  is  in  excess   in     the   recorded    cases,  bo  it  is  in 

those  of  "other  snakes"  and  "unknown,"  whilst  the  remainder 

»-  must  be  assigned  to  the  Hamadryad,  the  Bungarus  caeruleus, 

Boni^nis  fasciatua,  Daboia  llussellii,  and  proliably  a  few  to 

the  Trimeresuri  and  Hydropliidsp." 

[It  is  curious  to  note   that    "there   was   an  es cess  of  145 

les  over  the  males  ;  the  adult  females  appear  to  have  been 

four  gnftkes  thnt  wljich  is  by  far  tbe  UrgeHt — ibubiless 
>  relative  spitrcitv— coiisea  by  far  the  sninllest    number   of 


58  POPULAR  SCIENCE   RETIEW. 

the  greatest  suflferers,  by  2,576  against  2,374 ;  wliilst,  on  the 
other  hand,  female  children  were  fewer,  being  606  against  663 
male  children.'* 

Of  120  deaths  recorded  during  the  same  year  from  British 
Burmah,  45  were  due  to  the  Cobra,  "  and  all  the  rest,  with  a 
few  exceptions  to  the  Viper  (Daboia).'' 

These  and  other  estimates  lead  us  to  infer  that  Dr.  Fayrer 
speaks  within  the  truth  when  he  concludes  that,  were  returns 
made  from  all  Hindostan,  it  would  be  found  that  more  than 
20,000  inhabitants  of  British  India  die  annually  from  snake- 
bite alone. 


HALLUCINATORY   MAKIFESTATIONS. 
Br  Di:.  RICIIAUDSON,  F.It.S. 


O  AL\'ERTE,  in  Ms  remarkable  work  on  the  occult  sciences, 
0  states  that  the  principle  by  which  lie  has  been  guided  in 
:ill  hb  researches  is  that  which  distinguishes  two  very  different 
t'.iniiB  of  civilisatiDQ  :  the  fixed  form,  which  in  times  past  pre- 
vailed universally  throughout  the  world,  and  tho  per/ectibU  form, 
"!  that  which  prevails  in  communities  that  have  become  leanied 
III  letters,  science,  and  art.  The  natural  tendency  of  man  is  to 
liive  Mid  seek  tlio  marvellous  ;  and  as  the  love  of  the  wonderfiJ 
■ilivays  prefers  the  most  surprising  to  the  most  natural  ac- 
oiunts,  the  natural  is  too  frequently  neglected.  At  the  same 
line  the  most  surprising  phenomenon  does  not  long  continue 
|i"tent  til  surprise  even  when  it  is  real,  while  surprising  un- 
;'aIitieB  pass  away  as  fast  as  they  come.  "  Credulous  man," 
-iv,-  this  learned  author,  "  may  he  deceived  once,  or  more  fre- 
[Hi'ntly,  but  bis  credulity  is  not  a  sufficient  instrument  to 
-I'vem  hiswhole  existence.  The  wonderful  excites  only  a  tiran- 
.'.nt  admiration,  for  man  is  led  by  his  passions,  and  chiefly  by 
iip|nr  and  by  fear." 

The  psychological  argument  thus  adduced  is  an  argument 
always  to  be  rememl)ered  when  we  have  before  us  the  subject  of 
iLitural  as  opposed  to  supernatural  readings  of  any  class  of 
phenomena,  of  which  we  become  individually  or  collectively 
'■"nversant ;  and  in  overlooking  this  position,  men  of  science,  I 
nture  to  think,  often  err.  They,  disdaining  the  fixed  prin- 
iple  of  human  thought  and  action,  in  their  strain  after  the 
1"  rfectible,  treat  as  childish  or  even  as  idiotic  all  notions  of 
phenomena  that  become  marvellous  by  surprise,  and  unan- 
swerable by  immediate  illustration.  This  has  been  pecidiarly 
The  fact  in  respect  to  those  manifestations  which  assume  to  be 
■  li'iital  receptions  derived  from  uncommon,  unexplained,  and 
I  known  causes. 

J  propose  in  this  short  and  -  simple  essay  to  avoid  all  pre- 
lice  and  reproach,  acknowledging  the  ancient  and  fixed 
'  uiple  of  belief  as  something  worthy  of  deep  regard  ;  as  th€  m 
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c()nservati\e  restraining  element  in  the  politics  of  the  world  o 
reason,  I  sbull  aim,  nevertheless,  to  sustain  the  principle  ( 
the  perfectible  form  of  thought,  as  at  once  tlie  most  advon 
tageous  arid  the  most  eudiu'able. 

I  begin  at  once,  then,  by  admitting  phenomena.  From  th 
first  of  man  until  now,  as  we  know  liim,  there  have  beet 
opened  to  liim  an  ever-recurring  series  of  phenomena,  provabl 
by  a  ready  reference  to  esperience,  but  which  are  not  renderei 
ao  familiar  to  him  by  their  frequent  repetition  as  to  lose  tbei 
novelty  in  their  repetition. 

The  phenomena  are  all  of  the  senses  ;  necessarily  so,  becaiia 
every  recognised  phenomenon  is  sensual,  in  the  complete 
meaning  of  that  tenn.  The  universe  enters  int<.i  the  man  I 
the  doorg  for  its  entrance,  and  according  to  tlie  capacity  of  Ih 
man  he  becomes  homogenoous  with  the  universe  so  long  i 
he  lives  in  it :  that  is  to  say,  so  long  as  he  is  in  the  conditio 
to  receive  it. 

Of  the  man  we  know  something  ;  of  the  universe  wo  kno' 
little.  There  may  bo  in  it  motions,  or  material  forma 
motion,  which  are  not  at  all  times  present,  which  are  not  pel 
ceivcd  equally  at  any  time,  and  which,  on  the  fixed  principh 
are  as  real  as  common  things  ;  one  only  singulai*,  in  fact,  froi 
being  uncommon,  and  in  not  being  accounted  for,  when  recoj 
nised,  by  an  immediate  and  obvious  explanation.  As  th 
phenomena,  however,  are  all  sensual,  so  they  are  develop* 
according  to  the  working  value  of  the  senses,  if  I  may  so  expre 
myself.  The  ear  is  the  most  ready  organ  concerned  in  th 
recognition  of  occult  phenomena ;  it  hears  sounds  the 
does  not  appreciate  the  source  of.  The  eye  is  the  oei 
susceptible  organ ;  it  sees  forms  and  shapes  for  which  th 
mind  finds  no  ready  explanation.  The  tactile  sense,  and  eve 
the  common  sensitive  surfaces,  come  imder  influence ;  the 
appreciate  blasts  or  blows  or  heats  or  colds,  the  causes  of  whio 
are  incomprehensible.  Less  frequently  the  olfactory  sense : 
invaded,  and  conveys  impressions  of  odours  agreejible  or  loatl 
Home,  of  which  the  mind  can  form  no  instant  estimate  wheat 
they  came  or  wherefore. 

All,  in  a  word,  that  is  surprisingly  phenomenal  is  by  a  ( 
prise  through  a  sense,  and  it  increases  in  wonder  as  it  includi 
the  work  of  the  greatest  numlier  of  senses.  That  ghost  i 
Hamlet's  father  seen  only,  were  but  half  enough  ;  heard  onl 
but  half  enough.  Seen  and  beard,  it  is  the  less  a  ghost,  ti 
more  a  wonder. 

I,  for  one,  do  not  consider  it  at  all  a  remarkable  circun 
stance  that  the  Sxed  ideal  as  to  the  cause  of  obsctire  phenomci 
should  be  that  of  an  outward  or  external  reality  appealing  i 
^te  mental  organs  through  the  sensual.     It  is  the  commi 


experience  that  whatever  is  recognisahle  is ;  and  if  tliia  were 
Dot  tlie  common  and  univereal  belief,  tlie  world  would  wander 
on  in  ^-ain  doubting  and  fear.  Sometimes  by  accident  we 
meet  with  persons  who  are  actually  possessed  witb  unbelief  in 
what  is  the  comuion  experience  of  the  majority  ;  to  those  who 
i^onslitnte  the  majority  these  persons  are  insane. 

Every  allowance  must  therefore  he  made  for  the  fixpd  belief 
ua  the  reality  of  obscure  manifestations,  and  indeed  the  allow- 
ance will  be  enforced  until  the  major  part  of  manlcind  is  edu- 
cated to  see  that  there  is  a  metliod  of  accounting  for  the 
manifestations  which  destroys  the  supernatural  reality,  and 
i--ign8  the  wonderful  to  the  natural.  To  this  latter  explanation 
:'  the  phenomena  most  men  of  science  have  now  come  :  they 
i.iim  tlie  perfectible  principle  as  the  standard  under  which 
liiey  reason. 

Considered  by  the  method  thus  noticed,  the  obscure  manifes- 
tations we  have  admitted  are  not  derived  from  objects  in  the 
out^de  universe  at  all,  but  belong  entirely  to  the  individual. 
They  are  simply  due  to  al>erration  of  function  in  one  or  other 
I'ibe  organic  parts  concerned  in  the  processes  of  common  himian 
i.t)*er\'ation  :  they  are,  in  a  word,  not  receipts  by  the  man,  but 
intemiptiona  within  him,  or  reHectsfrom  him. 

What  I  have  called,  after  Salverte,  the  perfectible  principle 
of  opinion,  is  not  deemed  by  its  supporters  to  he  a  principle 
perfected,  but  one  leading  towards  perfected  discovery.     It  is 
devoid  of  dogma,  and  proclaims  only  what  seemw   to  be  the 
nearest  approach  towards  what  is  true.     In  this  sense  the  fol- 
lowing is  in  brief  outline   the  exposition  of   the   nature   of 
the  occult  phenomena  now  under  consideration — hallucinatory 
manifestations. 
A  whole  series  of  mysterious  manifestations,  and  these  of  the 
I     simplest  kind,  are  connected  purely  witb  the  physical  conditions 
I     which  modify  the  natmal  mode  of  conveyance  of  an  object  or 
set  to  the  senses :  the  mirage,  the  double  sun,  the  monster  in 
I     ^^  fogi  *^^  reflected  sound  (echo),  even  the  reflected  image  in 
^^Ac  clear  stream ;   these — the  mysterious  manifestations  of  the 
^Bpdiest.  history  of  man,  when  the  fixed  principle  of  lits  thought 
^^lld  no  rival — are  now  acknowledged,  all  but  universally,  to 
nlmit  of  a  physical  exposition  that  strips  them  of  their  mystery, 
'ich  obscure  manifestations  as  remain,  and  aie  not  traceable  to 
\temal  influences,  are  discoverable  in  the  processes  for  obser- 
it  ion  possessed  by  the  observer,  in  his  senses,  and  the  parts  to 
liii'h  they  minister. 

For  the  full  action  of  every  part  accomplished  by  and 
lirough  the  senses  there  are  many  tactors.  There  is  a  collec- 
tive organ  for  condensing  the  external  fiict  that  is  brought  to  the 
man,  a  seeing  organ,  a  hearing  organ,  touch,  taste,  and  smelling 
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organs ;  tliero  ia  in  each  organ  also  a  receiving  nervous  Rurface  } 
tliere  is  from  tliis  surface,  leading  unto  the  man,  a  communi- 
cating nervous  cord  ;  and,  at  last,  ending  the  communicating 
cord  is  a  nervous  centre,  in  ready  commimication  with 
a  congeries  of  nervous  centres,  for  taking  up  the  impres- 
sion conveyed,  for  fixing  it,  and  for  bringing  it  int« 
union  with  other  impressions  that  have  already  been 
ceived,  lixed,  associated.  Suppose  all  these  parts  at  all  times 
natural,  nt  all  times  in  harmony,  then  everything  that  seems 
unnatural  would  be  fairly  ascribed  to  tie  reception  of  actual 
outward  manifeatationB  that  are  not  of  the  common  denomina- 
tion of  nature.  Suppose,  on  the  other  hand,  that  these  parta 
are  not  always  in  harmonious  working  order,  then  the  design 
unfolds  itself  that  there  may  be  impressions,  made  by  or  within 
the  man,  that  are  mysterious,  unreal  in  so  far  as  the  true 
reading  of  the  outer  universe  is  concerned,  and,  in  a  word* 
hallucinatory. 

And  this  is  what  physical  science  t-eacbes,  that  each  of  tha 
parts  named  as  factors  are,  at  times,  disturbed  or  deranged  in 
function.  The  collecting  organ  may  be  at  fault ;  the  receivinj^ 
nervous  surface  may  be  at  fault ;  the  commimicating  cord  may 
be  at  fault ;  the  receiving  centre  may  be  at  fault :  and,  ia 
accordance  with  error  of  function  in  one  or  more  of  the  parts, 
tliero  will  be  aberration  varying  from  that  which  ia  simply  phy- 
sical to  that  which  is  psychological  in  the  most  refined  degree. 

The  simplest  illustration  of  derangements  of  fimction  aro 
met  with  when  there  is  perversion  of  action  in  the  collecting 
organ,  as  in  tlie  eye,  in  instances  of  colour  blindness  or  o€ 
muscre  volitantes — Hoating  specks  appearing  in  the  field  ot 
vision.  More  complex,  ia  a  condition  in  which  the  reception  of 
an  impression  on  the  receiving  nervous  surface  of  an  orga 
sense  is  too  long  retained,  so  tliat  the  impression  remains  when 
the  first  cause  of  it  is  gone. 

Sir  Isaac  Newton,  looking  too  intently  at  the  sun,  had 
left  upon  his  vision  a  vivid  picture  of  the  sun,  a  phantom  t 
some  men,  to  him  a  phenomenon,  painfully  persistent,  but  un- 
derstood by  him  as  a  pure  physical  fact.  I  knew  once  a  genUe- 
man  who  had  a  peculiar  impression  of  an  odour  lefl  on  hif 
olfactory  surface,  and  for  months  it  remained  a  source  of  con- 
stant discomfort,  anxiety,  and  even  timidity.  In  vision  an 
aberration  of  function  in  tlie  receiving  surface  may  occur  frora 
mere  strain  to  see  in  obscurity.  Thus  in  looking  at  an  object 
in  partial  darkness,  as  at  night,  wheu  the  stars  are  beclouded^ 
an  object,  steadily  and  strainingly  gazed  at,  seems  to  come  anil 
go,  or,  as  is  commonly  said,  to  vanish  and  reappear. 

There  are  various  states  of  the  nervous  organization  in  which 
^^   conduction  of  external  impressions  from  the   organs  o£ 
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-  uiie  to  tlic  seni-oriiiin  is  so  pen^erted  tliat  modificatioDS  of 
■  "eraal  impressions  are  botli  induced  and  sustained.  The 
licatc  muscular  mechanism  by  which  the  two  great  organs  of 
■■■  senses,  the  eye  and  the  ear,  have  their  various  parts  cor- 
Ltly  adapted,  are  under  refined  nervous  control,  and  easily 
■ie  tbeir  adaptations  when  the  nervous  control  ia  either  de- 
.  tive  or  changed  from  its  natural  use.  The  nervous  atmosphere 
■  iiroagh  which  impressions  vibrate  from  the  receiving  surface 
to  the  receiving  centres  is  susceptible  of  change,  and  thua 
under  X'srious  circumstances  there  is  an  easy  step  to  perverted 
nppreciatioa  of  external  things.  We  have  many  known  agents 
•vhich  exert  their  power  by  thus  interfeiing  with  the  healthy 
.  litions  that  should  subsist  between  the  organs  of  sense,  the 
'Qiiiicting  way,  and  the  mental  centres  to  which  all  imprea- 
'i'lisare  finally  delivered.  Alcohol  taken  in  excess  leads  to 
such  disturbance  of  balance  of  actiou,  and  therewith  to  false 
im{a«esioDs  of  external  objects— phantoms  not  made  by  the 
imagination,  but  conatrucfad  out  of  perverted  sensual  action. 
Opium,  haschieh,  and  some  vapours  and  gases  made  to  enter 
ihe  body,  induce  the  same  perversions.  So  that  objects  that  ai-e 
really  before  the  observer  to  the  perverted  sight  appear  far 
distant,  or  larger  or  smaller  than  they  are.  Slight  sounds  are 
ua^erat«d  into  tempestuous  noises,  and  sensations  of  smell, 
taste,  and  touch,  are  either  exalted  into  undue  activity  or  lost 
altogether. 

In  connection  with  this  subject  I  may  observe  that  the  ten- 
dttncy  of  recent  physiological  research  is  to  the  effect  that  in 
certAin  conditions  of  the  body  there  are  produced,  within  the  body 
itself,  some  organic  products  which  in  the  most  potent  manner 
affect  the  organs  of  the  senses,  and  interfere  with  their  function. 
In  n  recent  investigation  on  tlie  action  of  organic  compoimds 
of  the  sidphur  series,  I  found  that  the  most  marked  changes  in 
the  reception  of  impressions  could  bo  induced  by  certain  of 
theee  bodies,  together  with  symptoms  of  hysteria  and  of  muscu- 
lar debility  singularly  analogous  to  those  states  of  the  body  in 
which  debility  of  the  motor  organs  is  attended  with  what  ia 
called  excessive  nervous  siiBceptibility  and  excitability.  In 
certain  diseased  states  these  same  organic  products  exhale  from 
the  body,  or  pass  off  by  the  secretions,  as  products  derived  from 
orgnnic  chemical  changes  progressing  within  the  organism. 

It  would  be  an  easy  task  to  611  page  upon  page  with  illusti-n- 
tions  of  translations  of  external  objects  into  mysterious  mani- 
festations imder  the  mere  influence  of  perverted  functions  of 
the  senses  and  their  dependent  parts ;  but  I  must  forbear,  and 
content  myself  mth  one  remark  in  reference  to  these  pheno- 
mnia.  The  remark  is  this  :  that  the  man,  under  any  of  the 
i&6ueDceG  cited,  is  never  supposed  to  be  anything  less  than  de- 
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ccived.  The  man  aiifFering  from  muscEe  volitantes  explains  th 
form  nf  the  shadowy  things  he  sees  with  the  utmost  pxactittidi 
he  may  (I  have  known  such  a  case)  give  to  the  appearances  ftinci 
ful  namee  from  their  forms ;  yet  it  is  not  at  any  time  suppose 
that  the  seeings  are  realities :  the  man  wlio  tells  you  a 
object  is  colourless,  or  is  of  different  colour  to  what  all  otha 
men  call  red,  is  considered,  however  persistent  he  may  l>e  in  U 
opinion,  peculiar  only  and  deluded  :  the  man  who  explains  tha 
he  aees  but  the  half  of  an  object,  or  that  he  sees  two  object 
when  there  is  but  one  before  him,  is  at  once  accepted  as  in 
correct  in  his  observation:  the  man  who,  under  opium  o 
haschish,  receives  the  impression  of  being  in  rooms  of  intiait 
epace,  of  grusping  in  one  sweep  of  apprehension  incalculabl 
intervals  of  history,  is  held  to  be  for  the  time  of  disordere 
mind:  and  the  man  who,  under  the  poison  of  alcohol,  turns U 
simplest  of  objects  into  the  likeness  of  the  fiend,  is  credits 
with  obvious  derangement  so  long  as  he  thus  misinterprets  ■wha 
exists  before  him.  Yet  there  are  many  persons  who,  recognif 
ing  such  everyday  truths  to  the  full,  accept  other  hallticinatoi 
phenomena,  of  a  similar  origin,  as  actual  external  realities,  an 
who,  once  believing  it,  adhere  to  the  opiuion  they  have  forme 
more  determlnately  than  to  any  ordinary  fact  or  biiaineas  wit 
which  they  are  hourly  concerned.     The  story  is  nn  old  one  :- 

"  John  Absolute  believed  ho  ccm!d  not  be  deceived, 
When  to  prove  bis  own  b<>licf  lit  took  llie  pnins : 
So  be  vowed  be'd  seen  a  ghost,  though  he'd  felt  it  was  a  post, 
And  his  bead  had  paid  the  forfeit  for  bis  brains." 

The  illusions  depending  upon  changes  of  functions  in  t 
recei%-ing  nervous  aiurfaee  of  an  organ  of  sense,  or  in  the  coo 
ducting  cord,  are  comparatively  simple.  It  is  when  we  com 
to  consider  the  reception  and  the  fixing  of  impressions  in  th 
brain  that  the  profonndest  difficulties  arise.  Here  we  pass,  wit 
ease,  out  of  the  domain  of  current  physical  science  into  what ' 
but  useless  specnlation,  unless  we  are  ever  on  otir  guard  i 
thought.  I  shall  touch,  consequently,  on  but  few  subjects ;  c 
fiiich  as  are  nearest  to  the  physical  basis  of  research. 

Tlie  brain  receives  and  retains  external  impressions  broiigh 
to  it  through  the  senses.  In  the  exercise  of  this  function  i 
may  become  unduly  impressionable,  and  may  be  the,  seat  ( 
illusion.  Under  these  circumstances,  one  particular  imprei 
sion  may  so  overrule  every  other  impression  that  it  sha 
persistently  present  itself.  .Sometimes  a  sudden  impressio 
is  made  upon  the  brain  so  potently  that  it  is  stamped,  as  i 
were,  in  persistent  relief,  coming  forward  at  any  time — bt 
Fpceinlly  when  the  mind  is  unoccupied  or  is  weakened — wit 
all  the   force  of    a   new   reality.     The  distinguished  Krei 
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^^^miciaa,  Andral,  one  of  the  most  accurate  of  observers  and 
^^Elt  RUperetitious  of  men,  aSbrda  an  illustration  of  tbis  ilUiBion. 
^^Men  be  was  a  pupil  commencing  his  medical  studies,  he  was 
^Htribly  impressed  at  Keeing,  for  the  first  time,  a  dead  budy  on 
^^Se  lecture-table.  Many  years  afterwards,  during  an  attack  of 
lllne&^  he  saw  in  his  room  a  dead  body  stretched  out  before  him, 
and  it  was  not  until  some  minutes  had  elapsed  that  he  recalled 
Ilie  connection  between  this  outward  vision  and  the  early  impres- 
sion that  had  been  made  upon  his  brain.  I  know  myself  an- 
other instance,  differing  in  detail,  but  belonginfr  to  the  same 
order  of  phenomena.  A  youth,  who  had  all  his  life  been  easily 
moved  by  any  painful  sight,  entered  the  profession  of  medicine, 
and  saw,  as  a  first  experience,  an  eminent  surgeon  perform  the 
operation  of  amputation  at  the  shoulder-joint.  This  was  he- 
fi)ru  the  introduction  of  means  for  the  abolition  of  pain,  and 
tile  effect  on  the  mind  of  this  observer  was  terrible.  He  did 
not  faint,  as  some  of  his  neophyte  comrades  did,  but  stood  re- 
solutely transfixed  in  wonder  and  fear.  In  time  he  got  over 
liia  dread,  from  that  moment  lost  all  dread  at  seeing  opera- 
tions, and,  in  fact,  has  himself  many  hundred  times  since 
Utken  part  in  surgical  art.  But  this  remains,  that  whenever 
iie  is  present  at  any  operation,  the  first  operation  that  so  im- 
pressed him  is  always  present  to  him  in  its  minutest  detailw,  as 
if  it  also  were  veritably  in  progress. 

C-onnected  with  this  form  of  hallucination  is  that  of  hearing 
sounds,  with  which  the  ear  has  been  at  one  time  very  familiar, 
without  external  obvious  cause.  Dr.  Samuel  Johnson,  in  this 
manner,  heard,  he  believed,  the  soimd  of  his  mother's  voice  call- 
mg  his  name,  .Sam  !  when  separated  from  him  by  the  distance 
!v:ween  Lichfield  and  Oxford. 

In  studying  this  class  of  illusion,  it  is  necessary  to  observe 
iiut  the  illnsion  is  not  an  act  or  effort  of  memory:  i.e.  it  la 
it  an  effort  called  forth  by  any  act  of  volition.  It  is  akin  to 
:i:at  singidar  sensation  which  they  who  have  lost  a  limb  occa- 
<>nally  experience,  spontaneously,  as  if  the  limb  were  still  in 
'-  place,  and  were  endowed  with  sensibilities  it  once  bad,  but 
iLicb  practically  are  forgotten.  It  is  the  source  of  that  illu- 
lci  of  ~  pre-existence  "  which  many  have  experienced,  when 
recognition  seems  U)  \>e  felt  of  something  already  known,  and 
Ujich  the  memory  is  utterly  imable,  however  severely  it  is 
^\ed,  to  recall.  In  a  word,  it  is  illusion  sarut  volition. 
A  number  of  myst«nouji  manifestations  arc  traceable  to  th« 
tuple  fact  of  recurrence  of  imptt^oas  altogether  indcpenij- 
■\A\y  of  the  will.  There  are  others  which  are  purely  volitiotul, 
rill  these  copstitqte  ^  djttinct  class  of  baltucinatArj  pheno- 
!iMia.     They  ai*  ~4  produced  tiy  what  I  sbonld  call  the 

iH'Lilty  of  projM  tccta  that  bare  been  received  from 
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without',  by  the  brain  and  fixed  in  it.  We  exercise  this  faculty, 
naturally,  when  at  will  we  re-picture  to  ourselveH.  or  project 
what  we  liave  seen,  heard,  felt,  or  otherwise  received  by  the 
Benses.  We  recall  a  landscape  we  have  surveyed,  a  tune  we  have 
heard,  and  the  like  ;  and  if  the  impreEsion  be  correctly  fixed  in 
us,  and  we  will  it  to  return,  it  comee  back  correctly.  la  the  act 
we  project  from  lis  that  which  we  recall,  and  look  at  it,  or  listen 
to  it,  as  if  it  were  again  external  to  us.  TIur  faculty,  exalted  to 
unnatural  degree,  ia  a  fruitful  source  of  illusion.  Wigan  eupplie* 
a  striking  illustration  of  the  kind  in  the  case  of  an  eminent 
portrait  painter  who  followed  Sir  Joshua  Reynolds.  The 
painter  in  question  once  produced  three  hundred  portraits  &om 
his  own  hand  in  one  year.  When  asked  on  what  this  peculiar 
power  of  rapid  work  depended,  he  answered  that  when  a  sitter 
came  to  him,  he  looked  at  him  attentively  for  half  an  hour, 
sketching  from  time  to  time  on  the  canvas ;  then  he  put  away 
the  canvas  and  took  another  sitter.  When  he  wished  to  re- 
sume the  first  portrait,  he  said,  "  I  took  the  mau  and  put  him 
in  the  chair,  where  I  saw  him  as  distinctly  as  if  he  had  been 
before  me  in  his  own  proper  person.  ^Mien  I  looked  at  the 
chair  I  saw  the  man,"  Aftur  a  while  the  painter  began  to  fail 
to  discover  the  difference  between  the  real  and  the  imaginary 
sitters,  so  that  he  became  actually  insane  and  remained  in  an 
asylum  for  thirty  years.  Then  his  mind  was  restored  to  him, 
and  he  resumed  the  use  of  the  pencil ;  but  the  old  evil  threat- 
ened to  return,  and  he  once  more  forRook  his  art,  soon  afterwards 
to  die. 

Talma,  the  actor,  had  a  faculty  of  mental  projection  equally 
singular  with  that  possessed  by  the  artist  whose  history  Wigan 
has  related.  Talma  could  project  before  himself  the  form  of  a 
human  skeleton  with  such  perfection  of  detail  that  to  him  the 
form  was  a  reality,  and  when  he  stood  before  the  footlights  he 
bad  in  his  presence,  in  the  theatre,  an  audience  of  skeletons. 
Goethe,  who  conceived  that  if  Shakespeare  was  the  greatest  of 
men  who  had  lived  he  himself  was  the  second,  once  projected 
his  own  figure  and  viewed  it  as  if  it  had  been  another  person. 

I  might  prolong  the  record  of  these  hallucinations,  but  to 
prove  that  they  exist  is  all  sufficient  for  the  purpose  I  have 
in  view.  They  are,  the  reader  will  see,  nothing  more  than  the 
results  of  an  exaggeration  of  a  natural  faculty,  which  faculty, 
well  possessed  is  a  marvellous  accomplishment,  but  over  poaset- 
sed  is  a  disaster  to  the  possessor. 

There  is  another  form  of  hallucination,  having  its  seat  in  the 
brain,  and  which  springs  from  what  has  been  called  the  effect  of 
the  imagination.  Imagination,  brought  to  its  true  meaning, 
is  the  art  of  the  will  to  combine  into  various  groups  the  pictures 
or  impressions  that  have  been  condensed  in  the  brain  through 
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is  tenses.  We  lire  accustomed  to  speak  of  men  of  imagiDative 
tuiQ  as  original  men.  Id  a  sense,  this  is  false  and  true.  It  is  false, 
if  we  mean  by  the  expression  that  a  man  can  originate  abso- 
lutely; it  is  true,  if  we  mean  that  a  man  can  originate  combi- 
ritions  of  impressions  he  has  received  from  the  oiit«r  world. 
ilit  power,  or  faculty,  of  forming  by  the  will  original  com- 
[iiatiousof  things,  event*,  facts,  received  and  stored  up  in  the 
i.rain,  is  as  varied  in  men  as  in  the  faculty  of  forming  combina- 
iiDos  or  arrangements  of  things  and  facts  that  lie  before  the 
ii!ist;rver  for  his  use  or  application.  One  man  makes  out  of 
Itis  iiuicr  hidden  properties  the  most  perfect  of  forms  or  stories, 
ud  puts  them  forward  in  language  or  in  writing  to  charm  and 
ftptivate  his  kindred.  Another  puts  forward  mean  and  com- 
moQ-place  forms  of  combination  ;  a  third  puts  out  bis  treasures 
a  such  rank  confusion,  that  we  are  unable  to  recognise  the 
pietures  he  directs  lu  to ;  him  we  conceive  to  he  estranged, 
m  he  produces,  according  to  the  general  judgment,  impossible 
'"■"'mbinations ;  his  crowded  or  squalid,  fantastic,  imageries 
iijii^al  to  no  recognisable  realities.  Such  men,  in  the  wildness 
!  Ujeir  combinations,  give  to  us  pictures  of  new  heavens, 
rn.w  earths,  new  shadeE,  which  they  have  mentally  surveyed 
until  the  impression,  in  a!l  its  wantonness,  is  to  them  an 
absolute  truth,  a  truth  it  is  a  duty  straightway  to  communi- 
cate  to  mankind.  To  name  only  one,  from  what  might  be 
a  volume  of  illustrations  of  this  type  of  hallucination,  there  is 
that  of  Benvenuto  Cellini,  who,  visited  by  an  invisible  spirit, 
was  carried  even  into  the  effulgence  of  the  sun  itaelf,  dis- 
'"ivering  the  luminary,  when  divested  of  its  rays,  to  be  a  ball 
"f  molten  gold,  and  seeing  emanate  from  it  divine  forms  of 
[irinite  splendour,  which  he  could  afterwards  describe  as  faith- 
'lily  as  be  could  the  prison  in  which  he  was  incarcerated,  or  the 
Lich  on  which  he  slept. 

Uneducated  sceptics,  hearing  what  they  call  these  stories  of  the 
Tii.irvellous,  are  wont  to  say  that  all  narratives  of  the  kind  are 
li'^  results  of  disordered  imagination.  In  this  they  are  often 
.  I .  atly  wrong.  The  power  of  combining  received  impressions  is, 
I  Lidmit,  easily  and  frequently  exaggerated  into  the  production 
I  hallucinations  which,  recited  as  realities,  constitute  a  very 
!  .rge  class  of  hallucinatory  phenomena.  But  the  class  is,  never- 
■'  iieless,  distinct,  and  is  only  a  division  of  a  more  extensive  series 
"t  such  phenomena. 

The  last  types  of  hallucination,  depending  upon  disordered 
function  of  the  receptive  brain,  to  which  I  shall  refer,  occur 
from  physical  changes  in  the  brain  itself,  and  which  interfere 
with  natural  physical  action. 

These  changes  of  function  are  due  to  what  may  be  called 
disturbance  of  the  vascular  tension  of  the  brain.     In  order  to  J 
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receive  external  impressions  in  a  jierfect  natural  state,  it  i 
necessary  that  the  nervous  organisation,  like  a  musical  stringed 
instrument,  sliould  be  accurately  attuned,  its  vaiious  iniDuta 
parts,  its  fibres,  tense,  yet  not  unduly  strained.  This  tension 
ie  maintained  by  the  pressure  of  the  lilood,  the  silent,  purely 
mechanical,  streaming  current,  that  is  ever,  in  life,  in  circuit, 
filling  up  vacuities,  supplying  new  portions  of  matter,  supply- 
ing fluids  to  be  distilled  ever  by  receiving  organs  and  regulating 
pressures.  To  tlie  brain  this  blood  may  come  in  equal  streams, 
or  it  may  ebb,  or  it  may  enter  like  a  tide  ;  so  that  the  tension 
may  vary  from  low  to  high,  with  varying  phases  of  mental 
change  following  upon  varieties  of  tension. 

When,  under  any  circumstances,  the  blood  current  ebbe,  bo 
lliat  the  brain  is  indifferently  supplied  with  blood,  external  ii 
presaions  rush  in  through  the  senses  in  sudi  disturbed  profusion) 
that  a  new  existence  may  seem  to  have  opened  itself  to  the  mind, 
■with  flashingjflickering  manifestations  of  the  past,  over  whicli  th© 
will  loses  its  steady  command.  The  light  of  day  is  iusupportabld 
initsbrilliancy ;  sounds  the  faintest  are  exaggerated  into  to^TentSf 
or  peals,  or  blasts ;  faint  odours  are  overpowering,  and  othef 
physical  impressions,  not  appreciated  by  the  healthy  bystander^ 
are  recognised  by  the  prostrated  organism.  A  woman  who  y 
saved  from  drowning,  and  who,  from  what  seemed  the  unci: 
sciousness  of  death  was  restored  to  life,  once  related  to  me  hex 
experiences  of  the  phenomena  I  have  named  with  wonderful  and 
simple  fidelity.  As  she  sank  the  noises  of  the  water, — though 
it  was  still  water, — and  of  the  voices  of  persons  who  wer« 
calling  for  her  rescue  were  appalling  from  their  intensity — ■ 
"  they  were  like  thunder."  The  touch  of  the  water  seemed  at 
if  it  were  creating  the  dissolution  of  her  body  ;  and,  at  last,  a 
if  being  distributed  into  some  immeasurable  espansc,  she  was 
lost,  knowing  no  more  until  she  found  herself,  hours  afterwardni 
in  a  warm  bed,  with  friendly  hands  supporting  her,  and  friendlj 
voices  pressing  her  to  try  and  swallow  nourishment.  The  ox- 
tasies  of  tlie  starving  or  festive  person,  often  so  poeticaily 
described,  are  of  this  order  of  phenomena,  but  in  minor  degree. 

There  is  an  opposite  condition  of  brain  to  the  above,  in  whicli 
the  tension  is  unduly  increased  by  pressure  of  blood.  I'nder  tluB 
condition  the  tendency  is  not  to  receive  the  impressions  of  t 
outer  world  into  the  nervous  organisation  in  overwhelming  con- 
fusion,but  to  project  certainof  the  impressions  it  has  received  into 
the  external  world.  A  perfect  illustration  of  this  penersion  iS 
supplied  in  the  narrative  of  Nicolai,  a  bookspllpr  of  Berlin,  who 
himself  describes  what  lie  experienced.  Xicohii  had  been  ac- 
customed to  be  bled  twice  in  the  year,  as  was  the  fashion  in  his 
day ;  but  at  the  close  of  the  year  1 790  the  process  was  omitted. 
In  the  beginning  of  the  year  1791  he  was  affected  in  bis  mind' 
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incidents  of  a  disagreeable  character,  and  on  the  24th 
I  lebniary  of  that  year  he  observed,  at  the  distance  of  ten 
:9  from  him,  the  figure  of  a  person  he  had  known  in  life 
who  was  deceased :   the   figure  reniained  before  him   for 
a  or  eight  minutes ;  then,  as  he  became  exhausted,  be  fell 
into  a  troubled  slumber,  and  slept  the  ghost  away. 

Ijiter  in  the  day  the  same  figiye  and  other  figures  returned 

^^to  the  astunished  Nicolai,  and  until  April  continued  to  return, 

^H|.that  he  became  accustomed  to  them ;  and,  learning  to  distin- 

^^Hish  phantoms  from  phenomena,  observed  the  phantoms,  cor- 

^HRtly   knowing  them    to   be  projections   from  bis  own  brain. 

^TPlie  forms,    be  said,  were,  for  the   most  part,  human  figures 

of  both  sexes;    some  of  persons  dead    or  distant,  whom  he 

knew,    others    of   persons    he    did    not    know :    they   came 

without  his  will,   and  went  without  his  order.     Occasionally 

the  figures  were  mounted  on  horseback  or  were  accompanied 

liv  animals  of  natural  size  and  colour,  but  all  perhaps  were  a 

Utile  paler  than  natural.     To  Nicolai,  the  figures,  when  he  got 

bmiliarised  with  the  phenomena  of  their  appearances,  spoke ; 

their  speeches  being  short  and  not  disagreeable. 

In  the  whole  history  of  spiritual  manifestations,  so  called, 
there  is  nothing  that  equals  in  marvel  this  experience  of  Nicolai. 
How  his  spiritual  history  would  have  ended  had  it  progressed 
to  his  death,  and  what  beliefs  would  have  been  founded  upon 
it,  had  it  received  no  correction,  it  were  indeed  hard  to  say. 
Fortunately,  as  I  think,  in  the  month  of  April  1791,  a  cold- 
blooded Sangrado  of  a  surgeon  formed  a  conclusion  that  the 
lots  of  a  little  blood  by  means  of  leeches  might  clear  the  vision 
of  the  haunted  bookseller.  On  the  20th  of  that  month  the 
surgeon  carried  out  his  design  at '  eleven  o'clock  of  the 
forenoon.  During  the  operation,  says  Nicolai,  the  room 
Ewarmed  with  human  forms,  and  continued  full  till  four 
o'clock,  "  when  the  digestion  commences : "  then  the  figures 
began  to  move  more  slowly:  afterwards  they  became  paler: 
■t  half-past  six  they  were  all  entirely  white,  and  moved  very 
little,  though  they  were  distinct  in  form.  The  figures  did  not 
glide  away,  neither  did  they  vanish,  but  in  this  instance  they 
dissolved  immediately  into  air,  some  of  them  remaining,  in 
pieces,  for  an  interval.  By  degrees  they  were  all  lost,  and  at 
M^t  o'oclock  there  did  not  remain  a  vestige  of  them ;  neither 
did  they  return.     Nicolai  was  cured  by  his  Sangrado. 

important  feature,  solemn  I  am  bound  to  say,  remains  to 

aid  about  all  these  peculiar  hallucinations.     It  is,  that  the 

■ ;  conditions  leading  to  their  development  may  become 

^ous.     At  first  the  hallucinatory  disorder  baa  its  origin 

SUndual  persons,  but  it  may  become  endemic,  and  in  the 


end  epidemic.  The  process  of  contagion  is  easy.  Tlirough  the 
ear,  the  eye  or  other  sense,  the  brain  receives  nmrvellous  as 
readily  as  natural  or  ordinary  impressions.  These,  by  repeti- 
tifiD,  soon  are  properties  of  the  brain,  nhich,  projeettd  by  the 
volition,  at  first  vaguely  or  dimly,  are  at  last,  under  continued 
practice,  brought  into  material  sounds  and  sights  with  such 
fidelity  and  readiness,  as  to  become  like  external  realiti^,  to 
the  possessed. 

The  art  of  thus  framing  and  projecting  self-created  exist- 
ences, and  of  peopling  other  organisms  with  the  same,  is,  I 
regret  to  observe,  a  too  facile  art ;  it  is  most  fuscioatiag,  in 
common  English,  bewitching;  it  has  organised  the  illusoiy; 
it  has  led  thousands  of  wretches  to  torture,  thousands  to  death, 
thousands  to  that  mental  destruction  which  follows  ever  the 
break  between  healthy  oi'ganic  function  and  mental  organkation. 
In  this  light  so-called  spiritual  manitestatinns,  ancient  or 
modem,  though  they  may  often  have  mixed  up  with  them 
gross  and  scandalous  impostures,  are,  primitively,  phenomena 
developed  through  the  individual,  and  afterwards  are  extended, 
like  light  from  one  torch  to  another,  imti!  they  ruaoh  to  masseB 
of  mankind,  and  become  systeraatiaed  beliefs. 

In  conclusion.  On  the  perfectible  view  of  the  question,  the 
argument  is : 

(a)  Thatthe  phenomena  of  mysterious  manifestations  are  not 
those  of  manifested  external  realities  ;  but  are  the  projections 
from  the  obser\'er,  belonging  to  him  as  surely  as  the  picture  on 
the  screen  belongs  to  the  lantern. 

{b)  That  all  such  manifestations  of  a  purely  individual  kind, 
are,  like  inevitable  diseases  and  accidents,  parts  of  the  port  that 
has  to  be  performed  by'the  individual  in  his  short  journey 
through  the  universe;  that  they  are  not  appearances  to  be 
feared,  but  to  be  accepted  as  occasional  symptoms  indicating 
an  organic  distiu-banee  which  it  were  wise  to  endeavour  to  re* 
move, 

(c)  That  although  individual  manifestations  are  too  closely 
connected  with  physical  individual  errors  to  be  universally  re- 
moved, the  increase  of  tliem  by  contagion  may  be,  and  hy 
all  sensible  persons  ought  to  be,  kept  under  the  stem  control  of 
the  volition  ;  the  volition  itself,which  can  only  be  applied  to 
one  act  at  one  time,  being  employed,  at  all  times,  to  more  pro- 
fitable and  nobler  developments  of  human  invention  and 
practice. 
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THE  EXPRESSION  OF  THE  EMOTIONS" 

[7E  do  nut  ttiink  ve  ea  in  expressing  tlie  opinion  tbal  the  volume 
Khich  is  now  boforn  iw  is  unquealionably  the  work  of  most  import- 
inee  as  Tegards  tbe  doctrioe  of  Evolution  which  ha^  nppenred  since  the 
paUicatioii  of  the  "  Origin  of  Species."  And  we  think  ao  because  it 
offiac  OS  a  new  path  of  argument  in  favour  of  the  belief  that  man  has 
cune,  in  a  long  line  of  descent,  &om  the  lower  animals.  It  affords  us  a 
tcriM  of  argumenta,  patent  to  everyone,  in  favour  of  the  belief  held  bj 
Hr.  Darwin  and  his  numerous  school.  Moreover,  it  is  a  work  which  by 
ito  a^le,  by  its  illustralionB,  by  the  interest  attaching  to  its  arguments  in 
the  "  home-thrust "  which  the  view  of  natural  soUction  obtains  from  the 
examples  given,  must  become  a  handbook  in  every  facoily  accustomed  to 
read  anjrthing  better  than  the  usually  dreary  three-volume  productions. 
We  cannot  hope,  in  our  space,  to  do  much  towards  reviewing  this  book; 
lor,  though  its  number  of  pages  is  not  400,  it  is  dsToid  of  padding,  and  its 
«veiy  column  contains  hoata  of  examples  which,  the  author  believes, 
■uppoit  hia  theory.  Further,  it  contains  many  allusions  to  foregone  work 
of  other  authors,  and  embraces  the  results  obtained  by  the  numerous  in- 
dividuala  whom  Mr.  Darwin  asked  to  return  him  aoswers  to  a  set  of 
pnntad  questions.  Still,  although  nothing  short  of  a  "  Quarterly  "  review 
can  hope  to  do  it  justice,  we  may  pick  up  a  few  of  the  crumbs  which 
fail  from  its  well-laden  table.  However  Mr.  Darwin  divides  his  subject, 
in  order  to  render  his  ideas  on  the  matter  as  clear  as  possible,  we  shall 
not  follow  him  in  these  portions  of  hia  work.  For  we  fane;  that  all 
which  refeia,  for  example,  to  how  much  the  nervous  system  may  operate 
independently  of  tbe  will  in  giving  rise  to  hebila  of  a  peculiar  nature,  must 
b«  a  subject,  in  the  first  place,  extremely  difficult  of  debate,  in  the  next 
ioBlonce,  liable  to  vary  according  to  the  condition  of  Diental  physiology, 
which  is  still  in  an  unsettled  state.  But,  apart  altogether  from  this,  the 
work  contains  ample  and  abundant  reliable  testimony  in  reference  to  tha 
one  point,  the  view  that  the  expression  of  many  of  our  emotions  are 

*  "  The  Expression  of  the  Emotions  in  Man  and  Anintale,"  by  Charles 
Darwin,  M.A.,  F.R.9.,  with  photographic  and  other  illustrations.  Loudon: 
John  Murray.    1672. 
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uoijiieBtionaUy  derived,  in  tha  second  place,  from  a  primitive  etnge  of  uwn, 
and  in  the  lirGt  cnae  from  tlie  qundntmnnoua  anininU  wbicU  miui,  thraagh 
BDine  bnmch — possibly  an  extinct  one — be  out  ancestors, 

But  tbe  numerous  examples  which  Mr.  JJurwin  giTHS,  render  it  i; 
possilla  for  any  rational  person  to  incline  to  nny  but  the  belief  of  c 
evelutionnl  descent.  Of  these  we  ehali  select  but  a  few,  which  not  only 
denionatrate  the  autbnr's  opioions,  but  which  ahow  how  extraordintirily 
close  bia  observatioBS  hare  been.  Concerning  the  remarkahlB  habit  po»- 
aeMed  b<r  dogs  nfter  discharging  excrement,  he  says : — 

"  Do(js,  after  voiding  their  excrement,  often  make  with  all  four  feet  h 
few  HLTatt'hes  backward,  even  on  a  smoolh  stone  pBvement,  as  if  for  tha 
purpose  of  covering  up  tbeir  excrement  with  enrth,  in  the  same  manni 
do  cnte.  Wolves  and  jackals  behave  in  tbe  Zoological  Gardens  in  nearly 
the  tnnie  mtuiner,  as  do  cats;  yet,  as  I  am  assured  by  tbe  keepers,  o«tbei 
wojvis,  jackals  nor  fojes,  woen  thej  have  the  means  of  dcring  so,  cove 
tbeir  excrement,  any  more  than  do  doga.  Ali  these  nnimiils,  however, 
bury  superfluous  food.  Hence,  if  we  rightly  understand  the  meaning  of 
tbe  above  cat-like  habit,  of  wbicb  there  can  be  little  doubt,  we  have 
purpos«leas  remnant  of  an  habitual  moremeut,  wbicb  was  originally  fi 
lcive<l  by  some  remote  progenitor  of  the  dog  genua  for  a  definite  purpose, 
and  which  bus  been  retained  for  a  prodigtoua  length  of  lime." 

Tliin  is  remarkable  enough  ;  though  it  may  he  objected,  that  it  does  not 
prove  anything  with  regard  to  man,  it  is  of  value  as  proving  that  habits 
have  undoubtedly  descended  through  the  Mammalia, 

But  it  Is  in  regai'd  to  tbe  expressiona  of  monkeys  and  of  oureelvea  thM 
the  best  part  of  this  work  relates.  Assuredly,  tbe  results  ore  most  rework- 
able,  and  so  far  as  we  can  see,  it  is  impossible  to  put  any  other  conclusion 
upon  the  observation  of  these  results,  than  that  they  are  the  one  parenlaL 
to  the  other.  Mr.  Darwin  gives  numeroua  examples  from  his  own  observa- 
Uan  and  from  that  of  others,  showing  tbat  tbe  monkeys  are  excited  t 
eiprenj  laughter,  and  pain,  and  anger,  very  much  as  we  ourselves  ore;  Ui 
though  this  is  not  so  manifest  in  ibe  higher  apes  becauae  of  their  want  ( 
eyebrows,  it  is  still  displayed  to  a  careful  observer.  Tbe  autlior,  npeatdn; 
of  some  obaervalions  made  at  the  Zoological  Gardena,  taya  that  '' 
Anubis  baboon  was  first  insulted  and  put  into  a  furious  rage,  as  was  eodly 
done  by  bis  keeper,  who  then  made  friends  with  him  and  shook  bands.  As 
the  reconcilialioD  was  elTected,  tbe  baboon  rapidly  moved  up  and  down  tus 
jaws  imd  lips,  and  looked  pleased.  When  we  laugh  heartily,  a  nmilu 
movement  or  quiver  may  be  observed,  more  or  Icn  distinctly,  in  our  jftD 
but  with  mou  the  muscles  of  Ibe  chest  are  more  particularly  acted  c 
whilst  with  this  baboon,  and  with  some  other  monkeys,  it  id  the  musclN 
of  the  jaws  snd  lips  which  are  spasmodically  affected." 

Many  other  instances  are  given  by  tbe  author  with  reference  to  moolteTS, 
unon  J  others,  one  with  regard  to  the  closure  of  tbe  mouth.  "  When,"  b* 
saya,  *'  wo  try  to  perform  some  little  aelion  wbicb  is  difficult  and  requires 
preiiaioti  —for  instance,  to  thread  a  needle— we  generally  close  our  lipl 
firmly,  for  the  sake,  I  presume,  of  not  disturbing  oui  movements  by  breath- 
ing;  and  I  noticed  the  same  action  in  a  young  orsng.  The  poor  littla 
Oreature  was  sick,  ncd  was  amujing  itself  bv  trving  to  kill  the   Siea  oi 


winiJow-pnoes  irilh  its  knuckle?.  Tliis  wrb  difficult,  ns  the  flies  biizied 
ubnut,  anil  at  eKfh  ntUmpt  the  lips  were  (irmly  com giressed,  and  al  tlao 
BBine  time  slifihtlj  protruded.'' 

AJthoii^'li  the  elephant  is  not  very  near  mftn  rektionnlly,  it  is  Teoisrltable 
thnt  in  one  respect  there  is  a.  mii^ikr  nnnlagy,  if  it  be  only  that  hetween 
the  eye  trad  its  purposes  in  bntb.  Of  this  there  Hre  various  exninples  given, 
the  most  nngular  ol'  which  is  a  case  rectirded  by  Sir  E.  Tenuent,  io  his  book 
upon  Cejion.  In  this  he  distinctly  cites  cases  of  weeping  in  the  elephant. 
UI  these,  it  was  only  some  which  had  been  (ilwolutely  captured  that  wepti 
the  Dthem,  which  were  still  Ht  large,  did  not  <reep,  it  being  supposed  that 
liirv  kept  their  e3*es  clear  for  the  purpose  of  seein;;  and  sroiding  those  who 
were  in  pursuit  of  them.  Mr.  IJarwio,  too,  very  cnrefutly  compares  the 
exptCMiona  of  men,  which  he  appears  to  have  made  nn  elaborate  study  of, 
iritb  the  similar  ways  of  expression  carried  out  in  the  ape  tribe,  and  with 
inwt  interestiag  results.  Jlut,  npsrt  from  this  he  has  gone  carefully  into 
the  muscular  movements  of  the  face  in  man,  and  has  most  elabonlely 
illustrated  them  by  phnto^aphs,  w*hich  are  taken  from  M.  Duchenne's 
and  other  equally  reliable  sources.  This  part  of  his  book  is  most  in- 
teiesling  and  instructive,  and  will  well  repay  perusal.  We  think  that, 
in  some  few  cases,  the  author  has  pushed  his  opinions  farther  than  rigidly 
logical  reasoning  would  permit.  But  in  all  su[;h  cases  he  puts  hL)  views 
forward  ■•  tcnUtive,  And  appears  to  be  quite  ready  to  gUe  then)  up  should 
oili«r  and  more  conclusive  ones  be  established.  While  we  are  finding  fault, 
w«  may  menlioD  a  character  which  strikes  us  as  being  singularly  appa- 
rent  in  the  present  Tolume,  and  that  is,  the  scrap-book  ti'ndency  of  the  book. 
Tbere  tometimea  is  a  want  of  thnt  clear,  calm,  and  closely -reasoned  mode  of 
giving  examples  and  of  drawing  deductions  which  is  so  essential  in  a  work 
like  the  present.  Of  course  it  is  only  in  occasional  instances  that  it  is 
ap'parent,  but  if  it  were  avoided  the  book  would  be  unquestionably  im- 
proved. To  be  surf,  the  last  chapter  is  clearly  logical ;  but  then  this  is  to 
oar  minds,  if  anything,  a  little  too  conclusive,  when  wa  consider  how  ex- 
tremely rudimentary  are  the  facts.  Still,  tout  attier,  the  book  is  marvellous 
in  iis  forcible  and  terse  dealing  with  n  vast  multitude  of  facts ;  and  the  illus- 
Iralioos  which  the  author  has  given  are  as  ejfective  as  they  are  truthful 
T^oderinga  of  physiognomic  facts- 


MANUAL  OF  PALEONTOLOGY.' 

rEBE  can  be  little  doubt  that,  as  the  author  says,  there  is  a  want  of  a 
good  treatise  on  Palieoatology,  Indeed,  that  want  has  been  sadly  felt 
by  student!.  For  it  has  been  impossible  to  find  in  the  English  language 
any  treatise  on  the  general  history  of  fossil  organisms  which  was  quite 
within  the  range  of  the  student,  and  withal  gave  some  account  of  the  more 


*  "  A  Manual  of  Paleontology  for  the  Use  of  Students,  with  a  general 
introductioD  on  the  I'rinciptes  of  Paheontology."  By  Henrv  Alleyne 
Kiehobon.  M.D.,  D.Sc..  B.A.,  F.G.3.,  Professor  of  Natural  Ilistory  in 
l^'iiversi^  College,  Toronto.    Edinburgh :  Blackwood  &  Son.    1872. 
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recent  discoveries,  To  be  sure,  Ljell's  "Student's  Elemenla'*  eiiets,  bat 
tben  tbat  is  more  a  general  manual  of  g^ologr  and  paJteontotogj.  U 
except  tUia  one  work,  which,  ta  we  have  bad  occnsion  before  to  aay,  i; 
admirable  one,  abusdaiitlj  illustrstod,  we  mnj  be  anid  to  hare  b«en  de* 
tttute  of  students'  manuah  of  paleontology  for  the  past  ten  yean.  1>\ 
nertninlj  do  not  see  why  it  ebould  bave  been  so,  but  unquestionably  « 
have  not  bad  a  full  work  od  fossils  devoted  exclusively  to  the  student^ 
wants  for  m.iny  years.  Dr.  H.  A.  Nicholson  has,  therefore,  rather  i 
empty  field  in  which  to  display  hia  merita,  fpr  aasuredty  there  are  no  cai 
didates  to  oppose  him.  This  volume  is  one  of  8to.  ate,  and  of  nearly  SOD 
pages,  It  is  admirably  illustrated,  hnvini;  over  400  woodcuts  many  of  wbiol 
are  excellently  executed  ;  but  the  author  has  been  unhappy  in  his  aeleolini 
of  both  type  and  paper,  the  former  being  of  a  siiie  decidedly  too  tniall 
and  the  latter  being  not  nbite  but  of  a  sickly  yellowish  hue.  But  baTiii| 
sud  BO  much,  we  have  most  probably  said  tlie  worst  we  shall  have  to  (^ 
against  the  voluiuen.  The  author  commences  with  a  few  chapters  on  111 
principles  of  palieontology ;  and  in  these  we  think  he  does  himself  credit  ft 
his  calm  admiauon  of  the  dilticulty  of  assuming  that  because  rocks  are  aigli 
lar  in  appearance  and  structure,  they  are  of  contempontneoua  crigio.  D 
Nicholson  shows,  by  reference  to  Dr.  Carpenter's  researches,  which  be  is  quit 
prepared  to  admit,  that  this  is  one  of  the  greatest  difficulties  of  the  geologii 
taak.  Not  la  he  ready  to  admit  that  identity  of  fossil  remains  indicntA 
nmibkrity  of  age  of  deposit,  for  be  is  well  aware  of  the  fact  that,  at  t' 
present  moment,  there  are  being  developed  huge  formations  in  the  ilei 
terrnnean,  the  Atloittic,  and  the  Pacific,  which  will  one  dny  sec  the  light  tl 
rocks,  unquestionably  the  same,  in  point  of  time,  yet  as  different  both  i 
composition  and  fossils  hb  it  is  possible  to  conceive.  We  admire,  then,  tli 
manner  in  which  Dr.  Nicholson  has  dealt  with  the)«  questions.  In  th 
generality  of  instancen,  he  cites  from  the  most  eminent  and  recent  aiithoiitie* 
and  he  gives  the  student  ample  materials  for  forming  an  opinion,  withon 
binding  him  to  any  special  theory  in  cases  where  two  or  three  viowa  mi 
exist  and  have  a  good  deal  of  support. 

Tho  next  part  of  his  work  ia  unquestionably  the  most  important,  ai 
there  is  but  one  point  we  have  lo  object  to — that  is,  to  the  term  pel»otit 
logy  as  applied  to  animals  alone.  In  our  opinion,  palceontology  should  b 
a  generic  expression,  having  two  specific  names  included  within  il 
however,  though  adopted  in  the  work  itself,  is  not  adopted  in  the  author 
preface,  for  herein  he  speaks  of  the  animal  remains  found  fossil  forming  ik 
branch  of  Paleontology,  and  the  plant-remains  being  properly  called  T 
botany.  However,  in  the  work  ilself  he  has  the  two  specific  names  rightl; 
placed — Paltsosoology  and  PalaobataHi/,  In  the  several  chapters  which  li 
has  devoted  to  pnlteozoology,  we  find  that  he  has  followed  a  tolerably  r«cei 
closaificalion  of  the  auimal  kingdom,  and  that  in  eacli  case  sub-kingdoa 
gIrm,  and  order  are  clearly  defined.  Of  course,  we  could  find  fault  wiili  tli 
definitions  in  many  cases,  but  we  are  aware  that  that  is  a  condition  tht 
may  be  said  for  every  claasiticatiou  on  etirth ;  for  ihete  is  hardly  any  r 
which,  if  defined  litenlly,  will  include  every  animal  placed  within  i; 
But,  on  the  whole.  Dr.  Njcholsoa  has  framed  his  deHnitiuns  with  leraa 

d  oomprehenuveness,  and  in  nearly  all  caKS  bis  classes  are  placed  in  tj 
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rigbt  praitiooa  nnd  with  llieir  pruper  haiiipb.  Then  be  describes  the  seToral 
tninulj,  ia  moat  cnsea  ver;  fully,  and  he  gives  Dumerous  examples  of  both 
fOMil  and  recent  animob  nnd  itluetrations  of  the  two  to  aatigfy  the  mait 
■rate  atndent  of  his  worli.  We  note,  rUo,  thnt  in  manj'  cases  he  adopts  the 
dmifintion  and  definition  of  tl)e  moat  recent  authors.  Thus,  for  iaalance, 
io  lua  deacriplion  of  the  two  suh-ori!ers  Earyplerida  and  Xiphoeiira  of  the 
Mtrodomata,  he  follows  the  definitions  which  hnve  been  given  by  Kir. 
Henry  Woodward,  which  must  unquestionably  be  the  beat.  We  have 
obeened  thta  tendency  of  the  nuthor  in  many  otlier  insUtices. 

Id  pkUe^botAnj  he  has  not  done  so  well.  The  cpace  devoted  to  the  fossil 
pbnta  is  eTidcDtly  ton  small ;  and  besides  the  chnrncter  of  the  book  is 
■bannt  here,  for  he  has  not  placed  the  living  beBide  the  dead.  Indeed,  thia 
KCtioli  bear?  evidence  tbnt  the  author  is  not  a  botouist,  nnd  we  cannot  but 
ngnt  the  fnct  that  so  excelleut  n  plan  as  he  has  followed  in  the  greater 
ptVtioB  of  his  voliuoe  should  have  been  avoided  here.  However,  even  in 
thU  piece,  we  find  him  giving  Mr.  Carruther's  opinion  on  the  SigUlaria  as 
opposed  to  Dr.  Dawson 'a,  and  this  shows  us  that  he  has  not  been  unmindful 
i/ti>e  recent  disputes  between  these  two  palmontologists.  Next  in  order 
fcdlom  his  skeldi  of  historioal  palieontology,  which  is  really  not  palteonto- 
\o^  at  all,  but  purely  physical  geology  with  a  very  slight  addition  of 
feleantoIt^CBl  matters  of  interest  And,  Inatly,  cornea  his  glossary,  which 
will,  we  doubt  not,  be  found  umFuI  by  the  younger  student.  It  ii  a  toler- 
tUj  extenuve  list  of  pAltGontological  terms,  briefiy  explained,  and  extends 
av<r  twve  thnn  twenty  pages.  Altogether,  the  book  baa  pleased  us  well; 
■dwe  tre  the  more  glad  of  this,  because  we  have  been  obliged  before  to 
pre  It  somewhat  unfavourable  criticism  of  one  of  Dr.  H.  A.  Nicholson'a 
haoka.  Of  the  present  we  can  only  say,  we  wish  it  all  the  success  it 
oadoubtedly  merits. 
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r  believe  that  in  the  present  volume,  which  is  the  fourth  of  (he 
Kiies,  Dr.  J.  D.  Everett  has  completed  bis  labours,  nnd  bos  trens- 
Ued  the  whole  of  M.  DeBchaQel's  work.  Wy  only  regret  that  he  did  not 
|ri*e  what  we  expected,  and  what  would  have  conferred  a  grent  advantage 
m  the  book,  an  alphabetical  index.  It  is,  of  course,  of  little  use  for  the 
ifdiauy  student,  who  has  to  travel  r^ularly  through  the  volume ;  but,  to 
the  niaii  who  only  takes  up  the  volume  to  rend  a  particular  portion,  it  ia 
iainefuely  troubleanme  nnd  nnnoying.  Besides,  it  is  not  a  mere  student's 
beek.  Professor  Everett  hna  taken  it  out  of  thnt  category  by  bis  numerouB 
ad  imporlaat  additions,  in  some  cases  amounting  to  entire  chapters.  We 
tep^  tbeiefore,  that  the  publishers  will,  in  the  event  of  their  binding  the 
(nlamea  together,  tnke  the  trouble  of  adding  an  exhaustive  index.  This 
Li:neaeem.4  to  be  tbe  best  of  the  whole — certainly  better  than   the  fint 


■  "  Elementaiy  Treatise  on  Natural  Philosophy."  By  A.  Privat  Des- 
awal.  TiMisl»ted  by  J.  D.  Everett,  M.A.,  D.C.L.,  F.B.S.E.  Part  IV. 
LoDdon :  Blsckie  &  Son.     1872. 


7« 


KCPVLAR  8CIB!<CB   RBfOW. 


one— Bud  the  Editor,  by  Lis  addition*  renting  t«  consonimce  nnd  diwonaoM, 
ihe  undulntory  iLeory,  and  poloriMdon,  girfts  it  a  v«lue  which  of  contw*  « 
wouhl  not  otherwise' have  bad.  The  treaUnent  of  subjects  auch  aa  Uma- 
lri»l  rernction,  the  calculation  of  the  curraliu'e  of  ^aJ^  mirage  and  ila 
MplimatJOD,  etc  etc,  gire  a  particular  inlereat  to  thia  volume.  Tha  illtta- 
trations  are,  aa  uaual,  of  a  good  kind,  tuid  number  nearly  200.  We  ate 
well  pleased  with  the  work  ns  a  whole,  and  we  recomnwnd  it  to  oar 
reader*'  notice  at  being  Tcally  worthy  of  ibeir  attention. 


TILE  OBBS  AROUND  US* 

THIS  ii  n  volume  of  that  popular  nature  which  the  Eogliah  world  ia  now 
almoat  familiar  with  fi«m  the  pen  of  Mr.  K.  A.  Proctor.  It  ia  distinctly 
a  work  in  which  tha  author's  power  as  a  popular  ticienlific  writer  ia  deari]'' 
and  successfully  displayed.  He  treats  his  readers  to  a  ntunber  of  dia- 
couraes  which  originally  appeared  in  soma  of  our  literary  nionthliea,  and 
which  are  as  full  of  interesting  knowledge  as  they  are  einineotly  written 
in  a  style  which  is  moat  litkiug  to  anyoue  who  is  not  familiar  with  tKs 
ecientitic  mode  of  study.  The  first  paper  in  the  volume  strikes  ua  sa  ixiag 
a  parliculnrly  good  popular  essay,  and  as  being  one  which  even  the  most 
ordinary  popular  reader  must  undentand  if  he  read  it  carefully.  Th« 
author  seeks  to  popularise  the  subject  of  spectrum  analysis  in  ao  fai  as  it 
relates  to  astronomical  subjects.  To  do  this  he  compares  it  to  the  valioui 
aounds  that  are  included  in  the  gnuut;  and — of  course  admitting  tb« 
danger  of  the  comparison — be  succeeds  in  making  what  most  persona  would 
regard  oa  a  very  unreadable  subject  an  extremely  popular  one.  Among  hit 
Tarious  chapters,  each  of  which  deala  with  a  separate  subject,  it  appears  to 
us  that  his  remorka  on  "  the  Uosse  Telescope  Bet  to  new  work,"  "  Pk^ 
Tyndall's  Theory  of  Comets,"  "  What,  then,  is  the  Corona  P  "  are  ■ 
the  best  papers  in  the  volume.  Still  it  must  not  be  thought  thftl 
mlribntions  are  devoid  of  interest ;  for,  in  our  opinion,  even  the  i 
vilhout  some  particular  interest. 


of  them  ia 


A  UUDGlvT  OF  PARADOXES.t 
fTHIS  is  a  reprint,  wilh  some  slight  modiGcations,  of  a  aeries  of  contribi 
J-  tions  to  the  "Alhenieum,"  on  Paradoxes,  by  the  Uie  Profeseor  I 
Morgan.  These  articles  were  written  with  the  intention,  we  are  told,  i 
enabling  persons  who  were  puiiled  at  the  discoveries  of  the  aucceasful  fewj 


•  "The  Orbs  Around  L's:  a  series  of  familiar  Essays  on   the  Moon  i 
Plsnela^  Meteofs  and  Cornels,   the  Sun  and  coloured  paiia  of  Suaa 
Richa«^  .V  IVoctor,  aA    Hon  Sec  B.A.S.     London  :  tongmans.     1872.' 
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ii>  new  dbcoverers  as  n  nbule ;  and  contain  the  httitorj.  arran^'ed  in  clirono 
lu^c«l  order,  of  n,  ceniurr  of  repeated  ntteoipU  to  aolve  n  few  impotidble 
problems.  An  tlie  pamdoxeB  me,  fnr  the  most  part,  connected  wjth  matEie- 
rnktin  or  MtroDoniy,  it  would  be  difficult  lo  find  a  person  better  qualified 
■,han  Profeiaor  De  Mor^n  for  Buch  a  task.  Ila  -was  an  eminent  mathemn- 
'...-ian,  and  took  n  great  inter^^t  in  all  tnntters  connected  with  tba  pro^resa 
<f  mat  Item  alien  1  aoience  in  Eugland  during  the  laet  century,  The  problem, 
iviiich  »p«tns  to  hnve  tjiken  the  grentedt  hold  on  tlie  paradoxers  is  the  quad- 
r»;iire  of  the  circle  ;  and  it  will  no  doubt  Burpriae  our  reader8  Ut  learn  that, 
in  fpita  i)f  continual  failures,  and  the  existence  of  poeitiTe  proof  that  the 
diameti'r  and  cirtum  fere  nee  of  a  circle  nre  inconiniensurnble  co-Hnile  tenna, 
then  ar«  persona  who  ypend  tbeir  time  in  barren  ntlempla  to  siilve  it; 
but  lb*!  such  is  the  oa^e  is  abitndnnllj  ehon-n  by  the  nmny  instnncos  cited. 
Parailiixers  appear  to  ignore  their  brethren,  and  though  chietlf  found 
amotif;  thoee  n  priiiri  reasooers  who  form  their  premises  to  suit  their  con- 
rlu»ioi»,  are  not  peculiar  to  any  class  of  society.  The  book  ia  written  in  a 
clear  and  vi)r<irou9  style,  and  sereml  of  the  dcscriptinus  are  moat  humour- 
oiia.  \Ve  would  especially  refer  to  tbe  nccount  of  the  ratithemnticiaa 
Walah  (p.  1^);  the  discuHMon  between  Hir  William  Hamilton  and  Oe 
Mni^!*ii(p.207):  and  the  deduction  drawn  from  the  formula  AiX  (p.  2iJ7). 
Il  alao  contiiinB  a  good  deal  of  in  formation  not  often  to  be  met  with,  coupled 
with  tfarewd  and  caustic  remarks  on  men  and  customs,  and  is  well  wurth; 
oTptnual. 


VESUVIUS  AND  ITS  LAST  ERUPTION.' 

rOBABI.y  tbe  moat  interesting  work  which  has  ever  been  published  on 
tlie  subject  of  any  parliculnr  volcano  is  thai  wliicb  now  lies  upon  our 
laUe — th«  history  of  the  recent  eruption  of  Vesuvius,  by  Professor  Pal  mi  eri, 
tk*  Director  of  the  Obaervntory,  wliiili  is  situated  on  tbe  summit  of  the 
■DOBtaiii  itself,  and  which  is  translated  by  no  less  an  authority  than  Mr. 
Hubert  Mallet,  F.II.S.  Certainly,  to  anyone  who  ia  at  all  interested  in 
■'lawio  acUon,  lliis  rolume  must  prove  of  extreme  value.  But,  apart 
Irnm  thoae  who  are  professionally  interested,  the  book  is  one  which  can 
R'Mllly  be  understood  by  any  educated  person,  and  wbiob,  from  the  number 
(if  detaiU  connected  with  tbe  general  destruction  of  tbe  last  eruption, 
nut  be  interesting  reading  to  anyone.  It  is  in  reality  two  books,  for  the 
Inuulalnr's  preface  or  introduction  occupies  more  than  half  of  tbe  present 
tolone,  and  is  certiunly  interesting  reading.  This  preliminary  portion  is 
inlendfd  by  ila  author  to  give  what  he  considers,  apparently,  has  not  been 
before  laid  before  the  English  public,  some  general  account  of  tbe  nature 
nf  vuJcMjiA  actions.  Mr.  Mallet's  remarks  arc  to  the  pobt  and  are  most 
iduablc,  but  we  do  not  cordially  approve  of  bis  method  of  dealing  with 

•  "The  Eruption  of  Vesuvius  in  1873."  Ly  Professor  Luigi  Palmiert, 
liireclor  of  the  Vesuvian  Observatory.  With  an  Introductory  Sketch  of 
I  'ncatrial  Vnlcanicilv,  elc.  ttc,  by  Professor  Mallei,  I'.Tt.S.,  pIc  Lon- 
!«ui  Atherk  Co.    1873. 
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other  writers.  TUere  is,  if  we  may  be  excused  lit-  pspnwsion,  a  tuae  of 
luttertieSB  all  througb  bia  writbgr,  whicli  gives  Ilic  reoder  a  moc 
fortable  sensation,  and  whicb  leads  a  person  who  is  altojtetber  unbUamd  U 
imfticine  a  feeling;  of  jealouey  on  the  port  of  vo  diBtJnguiBhed  a  wiiMr  H 
Mr.  MoUet,  which  we  are  sure  cannot  exist  in  realit)'.  After  giving  ■ 
(ketch  of  the  various  authors  who  have  ventured  to  give  difierait  tai 
erroneoUB  opinions  on  the  aubject  of  vulcnnicily,  the  writer  jrive*  himself 
the  following  definition  of  an  earthquake,  it  being  ibe  eaiiie  which  he  h 
sapplied  in  his  original  memoir  in  Ibe  "  Tranxaclioiis  of  the  Royal  1 
Academy  " : — "  The  transit  of  a  wave  or  waves  of  plaatie  co 
any  direction,  from  vertically  upward*,  to  horiiionlally,  in  any  lusimutii, 
through  the  crust  and  surface  of  the  earth,  from  any  centre  of  impulse  of 
flora  more  than  one,  and  which  may  be  attended  with  sound  and  tidal  wana 
dependent  upon  the  impulse  and  upon  circumstnncca  of  position  as  to  M 
and  hmd."  And,  having  given  this  definition,  wo  may  leave  the  editor  n 
the  work  for  the  present,  as  any  attempt  to  enter  upon  the  numeioua  and 
cleverly- stated  arguments  which  he  advances  would  be  to  extend  our  a 
to  an  unimBginable  space.  We  therefore  pRss  on  to  Profeisor  Palmiwn'l 
admirable  account  of  the  eruption.  In  ihe  first  place,  we  are  informed  D 
what  wa  assuredly  did  not  know  before,  viz.,  that  the  Italian  1 
foretold  Ibis  great  eruption;  for  be  says  it  was  the  Inst  | 
eruption  which  began  in  the  cud  of  January  1871,  or,  iu  bia  own  words,' 
"  An  account  of  which  I  was  unwilling  to  writo,  because  I  was  QODviDoed 
that  it  would  not  resUy  terminate  witliout  a  more  or  lees  riolent  oxplosoa, 
auch  aa  I  have  often  predicted."  From  this  period  all  through  the  jeatj 
and  the  four  first  months  of  the  succeeding  year,  the  I'rofessor  watched  th< 
mountain  giving  out  ils  dillereiit  discharges,  aud  he  observes  that  on  t 
23rd,  24th,  and  port  of  the  25th  of  April  it  was  an  exceasive  action;  h 
then  tbat  it  remained  nearly  quiet  till  the  morning  of  the  36th  of  t 
same  month.  At  which  time,  the  Professor  observes,  "Numbers  of  visito 
attracted  by  the  splendour  of  the  lava-streams  of  the  preceding  nigb 
which  they  supposed  still  continued,  soon  arrived  ;  but  finding  them  e 
bausted,  were  for  the  most  part  conducted  by  tlicir  guides  to  see  the  a 
etill  flowing.  It  was  ainioit  inaccestdble,  and  tu  reach  it  one  had  to  Wl 
over  the  rou^b  inequalities  of  the  scorias.  It  tuok  me  Iwo  hours  to  i 
tbertt  from  the  Observatory,  when  I  visited  it  that  morning,  and  therefore 
endeavoured  to  dissuade  those  who  wished  to  visit  it  nt  night  from  the  ■) 
tempt,  hut  set  out  myself  from  the  Obseri-ntory  nt  7  r.ll.,  leaving  my  ool 
assistaut  there.  The  instruments  were  agitated.  After  midnight  tbs  Oi 
aervatory  was  dosed,  and  my  ossistont  I'Siired  to  rest.  Late  uid  at 
lucky  visitors  passed  unobserved  with  un  cw^orl  of  ine.^psrienc«d  guidei 
lit  half-past  three  o'clock  in  the  morning  of  the  SOth  ihey  i 
Atria  del  Cavallo,  wheu  the  Vesuvinn  coiie  became  rent  in  a  norti 
westerly  din-otion,  the  fissure  commencing  nt  the  litde  conn  which  dii 
appeared,  and  extendin^r  to  the  Atriii  del  Cavallo.  whence  a  cmiioi 
torrent  of  lava  issued.  Two  large  cralur*  furnied  at  the  summit  of  th 
mountain,  dischargmg  numerous  bcandi-sccot  projectjles,  with  wblla  ubl 
and  glitteringwith  particles  of  mica,  which  frequently  rocurwd.  Aclon 
of  smoke   envelop.si  these  unfortunntea  who  w<tc  uud<;r  n  bail  of  bumiM 
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proJMtilaa  bad  doH  to  the  Ikta  tnrreot.  Some  vera  buried  beneath  it 
tad  disappeared  for  ever;  two  dead  bodies  were  picked  up  uid  eleven 
^eTonil;  injured,  one  of  whom  died  close  to  the  Obeerratory."  The 
Profeeaor,  after  givinir  tho  namea  of  those  who  thua  perished,  goes  on  with 
th«  most  interag^fC  nnd  inatructive  discourse  as  to  the  fissures,  the  conei, 
the  amount  of  lava  EUid  where  it  ran;  and  he  mentioDs  what  will  poesiblj 
turpriae  luanj  of  tbnee  who  appear  to  think  that  his  observatory  ie  com- 
pleLelj  removed  from  any  danger,  that,  "  on  the  night  of  the  2Gth  of 
April,  the  Observatory  lay  between  tH'o  torrenla  of  fire,  which  emitted  aa 
insufferable  beat.  The  glass  in  tile  window^franiea,  especially  on  the 
Vetrana  Mile,  was  hot  and  cracking,  and  a  smell  of  scorching  was  percep- 
tible in  the  rooms."  The  several  other  points  of  the  booh  to  which  we 
—anol  refer  through  want  of  apace  are  the  following,  and  are  of  the  deepest 
.^Tsit :  The  fall  of  projectiles  and  tempest ;  diminuliau  of  height  of  the 
<  ,1^1  MM.  Lomond  and  Onusa'  apparatus;  nattire  and  chemical  analysis  of 
:':,■■  laTw;  bombs, UpUli,  and  ashea;  the  cratera  and  their  fumnroleu ;  electri- 
dtyof  the  emoke  and  Bahea;  the  Bifilar  electrometer;  and,  lastly,  the  con- 
dnrioiu,  eighteen  in  number,  which  the  author  arrives  at  from  his  iuveitti- 
ptiima.  As  we  have  eaid  nlrendy,  the  work  is  an  admirable  one,  and  is 
iMnarlotbly  toon  published  after  the  eruption.  We  have  omitted  to  say  a 
vonl  about  the  plated,  which  arc  both  numerous  and  excellent,  more  eipe- 
tUly  tho«e  which  ri^preeent  the  eeismogmphic  apparatus,  which  aie  ex- 
tnmdy  delicate  and  aomewhnt  complex. 


RECORDS  OF  THE  ROCKS.* 

OLVCE  the  dftya  when  the  late  Hugh  Miller  gave  us  his  "  Old  Kod  Sand- 
'^  stooi',"  and  his  various  other  works,  popular  in  title  and  stylo,  aod 
tmiaently  scientific  in  their  treatment  of  the  subject  taken  up,  we  have  not 
had  one  book  of  n  siniilar  class.  We  are  delighted  to  say,  however,  that  in 
the  ToluRie  which  has  now  been  sent  us,  we  have  a  work  at  once  popular, 
clear,  and  terse  in  style,  and  at  the  same  time  soundly  accurate  and  novel 
iii  the  matter  which  it  convoys.  In  these  "  Records  of  the  Rocks"  which 
%:,  Symonds  has  placed  before  us,  we  have  the  work  of  one,  who,  though 
'  be  merely  a  country  clergyman,  is  yet  exquisitely  learned  in  Che  subject 
-!  geology,  and  that,  too,  not  as  n  mere  bookworm,  but  aa  a  calm  and 
oiefol  student  of  the  rocks,  who  has  spent  nearly  thirty  years  in  exploring 
vith  ilia  hammer  almost  the  entire  geology  of  England.  And  there  ia  too 
a  cbWD  about  hia  book  which  the  mere  study  of  geology  would  have  failed 
to  give,  and  which  arises  from  the  laanuer  in  which  the  author  takes  care 
not  to  weary  his  readers  with  mere  geological  det^ls,  but  turns  off  at  th« 
proper  moment  to  a  sketch  of  the  accnery  of  some  of  the  villages  of  pic- 
lunaque  old  Wales,  or  to  a  learned  discussion  anent  the  history  of  some 

*  "  Records  of  the  Rocks ;  or.  Notes  on  the  Geology,  Natural  History, 
id  Antiquities  of  North  and  South  Walesi,  Devon,  ajid  Cornwall''  By 
jW  Bar.  W,  8.  Symonds,  K,(f,S.,  Rector  of  Pendock.    London:  John 
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HDcieDt  cnatle  whicli  lies  upon  the  spot,  or  enters  upon  somi?  gcnt^ral  akctc 
of  the  botany  of  the  neig'hhourhood.  In  this  wiiy  he  hu  providod  a  woi 
whicb  the  moel  fnatidious  must  like,  for  on  oot  one  of  the  sabjecU  tbnt  n 
hHve  menlioiied  ia  there  supplied  matter  that  h  nnt  of  the  highest  int^rM 
whether  geologicnl  or  nnliquarian.  Although  the  more  important  of  tl 
geologicftl  fuels  stated  are  to  he  found  in  most  of  our  great  genlogici 
essayVf  yet  Hre  there  many  points  which,  bo  far  as  wo  can  see,  poraras  th 
originality  of  the  author,  aud  Fire  Ctcts  which  only  a  careful  obwrvor  wh( 
has  had  his  eyes  ahoiil  him  for  many  years  could  have  discovered.  But  i 
the  archBologicnI  esptKtolly,  and  also  in  the  botanical  portions,  there  u 
many  pnsaages  which  will  convey  new  matter  to  most  of  our  readers.  Th 
former  is  especially  interesting  and  instructive,  and  will,  no  doubt,  prove  ( 
help  to  render  many  a  future  geological  journey  more  enticing  and  attract! vi 
In  many  instances  the  author  expresses  his  own  opinion  on  ^r^alogid 
points,  after  giving  those  of  Lyell,  Murchison,  &c.  And  this  we  think  c 
great  advantage,  for  besides  giving  freshness  to  his  reading,  in  many  caaes  i 
will  point  out  to  future  workers  the  paths  in  which  just  speculation  may  b 
indulged  in.  In  no  case  is  this  more  observable  than  in  the  chapter  on  th 
Devonian  formation.  For  in  this  the  author  evidently  disbelieves  the  idi 
that  the  upper  Devonian  of  Ireland  ia  the  same  as  in  England.  In  &ct.  111 
fossil  deposits  are  so  different.  In  England,  peculiar  Ush,  generally  Mtll 
water  fish,  are  to  be  found.  In  Ireland,  ferns,  stjgmaria,  and  a  apedea  ( 
Anodon.  The  one  evidently  a  freshwater, the  other  as  clearly,  or  nearly  so, 
marine  depout.  Why  then  should  they  bear  any  relation  to  each  other  f  ] 
b  a  pity  that  the  author  did  not  give  a  better  sketch  of  the  Sphenopltn 
iJibemka.  That  which  he  has  given  represent*  tut  oni 
portion  of  a  frond.  We  have  seen  some  specimens  which  nieaflure  aboi 
live  feet  in  height,  and  which  represent  what  once  was  a  most  noble  plant. 

Al]  through,  the  author  gives  the  opinions  of  the  most  celebral 
geologists  and  palceontolo^sts ;  in  all  cases  ginng  their  names  to  1 
reader,  Furthermore,  hi*  book  is  exquisitely  illustrated :  many  of  t 
sketches  of  the  scenery  by  Sir  W^.  Guise  being  admirably  artistic  pieces,  a 
the  sketches  of  fossils  by  Murchison  and  others,  and  some  by  the  autl 
himself,  being  most  creditably  drawn. 


ELEMENTS   OF    ZOOLOGY.' 

MANY  works  as  have  been  written  upon  Zoology,  there  are  rcry  fe< 
indeed  that  can  be  really  caUed  excellent.  Of  tlio  few  Gieaoa 
Manuals  of  "Ccelent^rata"  and"I*roto:oa"  ore  unquestionably  thebev^sa 
if  Professor  Greene  had  continued  his  labours,  and  bad'given  us  aMmtlaiwtia 
on  the  MeUutca,  Anmikia,  and  I'trfebnita,  we  should  not  want  a  book  01 
zoology  for  some  time.  Still  we  must  be  ^tuful  for'the  food  we  do  g>l 
evco  if  it  is  not  from  the  Brst  gamer.  The  little  book  before  na  i« 


"  Elements  of  Zoology  for  the  Use  of  Schools  and  Sclt 
Vndrsw  Wilson,  Lecturer  oQ  Zoology.    Edinburgh,  1873, 


inlcoded  for  junior  students,  and  to  such  we  cammcnd  its  perusal.  Bat  we 
man  t*y  that  it  is  in  very  few  ragpects  superior  lo  Carpetiier'a  well-known 
Tcjume,  while  it  is  decidedlj  inferior  in  oiany  poinla. 


ELEMENTARY  OEOLOaY.' 

i  SSITHEDIA'  we  are  not  badly  provid«d  with  geologic  mnnunla,  for 
■^  there  have  appeared  several  within  the  past  fuw  yeara.  Yet  we  do 
not  think  that  any  hna  been  written,  addressed  exclusively  to  pupils  in 
.-rhoolf,  and  yetsuflidenlly  modern  and  adequately  illiistrnted,  until  Mr. 
Waid  isnied  the  present  modest  lilllu  mnnutil.  We  have  looked  orer  it 
ODef ully,  and  we  may  say  wo  approye  of  it  verj'  highly;  indeed  if  it  were  not 
tcr  ttie  poetry,  which  tiie  author  should  have  coufincd  to  the  Keswick 
litenry  Society,  before  whit-h  the  substHnce  of  the  work  was  oripnaily 
deIi*«Te<i,  we  should  be  iilnioat  perfectly  aatialied  with  Mr.  Wurd*3  kbaurs. 
F<» it  moat  be  admitted  that, the  method  of  kying  a  subject  before  on 
■ndioice  of  grown  people  must  be  essentitdly  diflureiit  froui  that  adopted  in 
the  letching  of  young  boys  and  prla.  It  is,  of  course,  moat  general  aad 
rudimentary,  aa  such  a  wurk  should  be  ;  at  the  same  time  it  is  clear,  and 
ttatuns  aome  features  worthy  of  note.  Among  them  we  may  mention  an 
Rorainl  of  the  method  of  kying  down  a  geologic  map  of  a  part  of  country 
«luch  haa  juet  been  explored.  Thb  is  illustrated  by  a  capital  full-page 
illditntioD,  which  shows  Tery  clearly  the  mode  pointed  out  by  the  author. 
Appraded  to  the  volume  is  the  well-known  "  Geologic  Dream  od  Sliiddaw," 
uiidi  the  author  published  in  1850,  of  which  we  at  the  time  received  a 
"ipy.  It  gives  a  very  good  popular  aummsry  of  the  condition  through 
"liich  this  country  baa  passed  during  the  aeveral  geologic  periods,  which 
iir^  mnpped  out  in  fifteen  small  illustrHliona  of  the  country  in  its  several 
[iliase*.  The  book  is  one  we  bnve  pleasure  in  commending  to  the  notice 
uf  tcboolinutera ;  it  is  carefully  and  abundantly  illustrated. 


A  THEOKY  OF  GALVANLSM.t 

"  Heat  is  considered  no  longer  exclusively  a  theory  of  thermometers  and 
I'lrnmelers,  but  as  a  great  power  in  chemistry,  Jleat  is  held  the  fiindn- 
:ii"Ulal  cause  of  moat  of  the  beautiful,  complex,  and  enigmatical  phenomena 
■!  diemislry.  Heat  is  considered  lo  be  as  closely  akin  to  electridty  as  b  in- 
I'lju-y  to  manhood,  and  thus  to  be  nJl-woithy  of  scientific  apotheoaia."  With 
ilii-se  words  the  author  introduces  us  lo  Ids  volume,  which,  wo  regret  to 

•  "  Elumentaiy  Geology  Specially  Adapted  for  the  Uae  of  Schools  and 
Jonlof  StudenU."  By  J.  Clifton  Ward,  F.G.S.,  of  il.M.  Geological 
ScTTCT.    London:  Triibner,  1872. 

t  "The  Electro-Tbormologv  of  Chemiatrv,  Electricitv,  and  Heat,  Phasea  of 
lb*  «»mo  Principle."  By  T.  (V.  Hall,  M.IJ.,  L.R.C.S.i:.  Edinburgh:  Ed- 
tu'iiuton  &  Duuglas,    1U72. 
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say,  vie  do  not  underatand  any  better  having  read  it  UirLn  we  did  befoic  » 
had  opened  its  pages.  It  eaems  to  us  that  the  author  eadly  reqiiirea  a  etud 
of  the  more  imporlant  works  on  chemistrj ;  for  v/e  tbioh  thst,  if  h*  p 
ujj  of  them  carefully,  he  nould  recogniau  the  fact  that  heat  is  aot  the  u 
recognised  agencj  he  iningines  it  to  be,  either  io  chemistry  or  pbjsics.  V 
are  perfectly  certain  that  n  cnreful  perusal  of  Dr.  TyndoU'e  admirable  volm 
wuiild  aatiafj  Lim  that  ho  baa,  with  a  considerable  degree  of  afiectstioo 
been  talkinf;  a  very  largti  amount  of  noascnse.  We  generally  Bnd  tbatin 
who  dearo  to  eipress  their  opioions  in  language  which  is  entirely  of  thsi 
own  choice  moat  frequently  expend  the  largest  share  of  their  bnuo-powc 
upon  the  dictionary  faculty  which  they  pntueM. 


SHORT  NOTICES. 


Table  nf  CimafieaU'yn  of  lh»  Animal  Kingdom.  By  Professor  J.  Raaj 
Greene,  M.D.,  of  the  Queen's  UniTeidty  in  Ireland.  London  :  ChuttluU. 
1872.  Here  we  have  three  tabular  arrangements  of  the  animal  Idngdom, 
intended  to  be  bung  on  tbe  walls  of  ^hoola  and  lecture-rooms,  and  whJclt 
measure  over  five  feet  b  length  and  about  a  vard  in  bceadth.  They  ' 
the  entire  animal  kingdom,  divided  into  its>u>veral  branches,  including  many 
sections  which  are  below  the  Orders  in  point  of  rank.  Further,  in  the  uppet 
part  of  the  third  chart,  is  given  aclHssificalionofthaenliro  animal  " 
Dhowing,  in  so  &r  as  modem  research  will  go,  the  relationship  of  i; 
the  several  diviMone,  whose  allieBhave  been  tn  yet  made  out  Altogether, it  it 
not  too  much  to  say  that  these  sheets  are  unquestionably  the  beet 
kind,  but  we  may  further  say  they  are  so  far  advanced  bey.md  the  ii 
many  lecturers  in  zoology,  that  we  fancy  these  will  not  purchase  tham  front 
tbe  fear  if  thmr  involving  a  new  course  of  lecturen.  However,  BDCh 
will  bo  uneonsdentious  men.  For  it  ia  unquestionable  that  ProfaBMir 
Greene  has  not  eimply  followed  some  individual  zoologist,  hut  has  endea' 
Toured  to  take  the  best  from  all  European  authorities.  We  oaly  regret  thai 
he  hna  not  printed  the  extinct  orders  in  a  diSerent  type  from  the  living  onw 
The  TracelKng  Bwiii,  by  Cuthbert  CoUingwood,  M.A.,F,L.S.  I.oiidon 
Bean,  1873.  Tbe  author  has  adopted  the  Marcetian  principle  in  this  volnmo 
aud  so  we  have  a  prolonged  conveisation  between  IIarry,Amy,andthe  varioiu 
birds  OS  to  their  habits  of  migration.  The  facL^  are  generally  true,  but  in 
our  opinion  tbe  style  is  abominable. 

atnmyW  of  MatrriaU  and  Structuret,  by  John  Anderson,  C-E.,  IjLJ}. 
London:  Longmans,  1872.  Tbis  is  aaotherof  that  excellent  aeries  of  bodu 
for  tbe  uiasses  which  are  being  issued  by  Messrs.  Longmans.  The  first  part 
deals  with  the  strength  of  materials  as  depending  on  their  quality  and  aa 
ascertained  by  testing  npparalua.  The  second  treats  of  the  atntogth  of 
structures,  as  depending  on  the  form  and  arrangemi^nt  of  their  parts  and  on 
the  materials  of  which  they  are  constructed.  The  author  refers  to  many 
Hperimenls,  alinottt  all  of  which  have  been  made  at  Woolwich  with  th« 
'^moricftu  leatiag-inachiue,  and  shows  very  clearly  bow  tbe  strength  of  ropa 


t  nuiUrials  is  ascertnined.  Wu  Latdlj  think  the  publishers 
cocM  Iiave  aulected  »  more  tru3tworth}>  author :  be  hus  certaiulj  done  hia 
wok  wbIL 

f>f  Flood  and  6y  /V/ ;  or,  Caiuer  of  Change  Organ  ic  and  Innrganu!  in  the 
•■  -.-rW  Worid.  by  Charlotte  Eyton.  London  :  Goodwin,  1872.  The  title 
:ii«  work  would  suggest  the  idea  ot  many  Tolumefl,  yet,  singutiir  to  soy, 
luthoreM  doscribea  tbe  whole  subject  in  nhoul  100  pngea.  The  Sub- 
,.iom  Protoioft  contains  tbe  Amorphozoa and Hbiiopoda.  "Bhizopoda 
'■•■xAt  lurusoria  .  .  ,  the  lowest  of  which  is  the  Amaha  diffiuau." 
i''at  of  ihu  Animid  Kingdom  is  divided  into  Radiata,  Ariiculata,  Mol- 
..  and  Vertirbrata.  The  book  is  useful  as  a  child's  book,  but  the  etyle  is 
.Tnndioeo  for  childhood's  fancy. 

V  CimmUian  of  Sleep,  by  James  Cappie,  M.D.,  Edinburgh  :  Thin,  1S72. 
d>>  not  ourselves  believe  tbnt  tbe  author's  opinions  are  correct.  Still 
1  Are  fairly  laid  before  the  mt>dical  public,  and  they  deserve  every  cou- 

.~-ie  de^  Servict  Arii/imHie,  by  11.  Johnston.  London :  Longrnnns.  Seems 
'■'  s  good  little  book,  but  is  unfortunately  rather  poorly  got  up,  and  is 
t  in  reapeet  lu  its  appearance  creditable  to  Messrs  Longmnns. 
X'-la  on  Jticer-bamiu,  hy  JL  A.  Williams.  London:  Lungmuns,  1B72. 
I  tirse  abort  nules  on  liver-bnains  were  drawn  up  some  twelve  yean  ago." 
1.  V  we  intended  to  form  a  auppletneut  to  the  usual  gcngrapiiy  of  the 
.  ..itii.  So  far  ae  we  ean  see  it  is  ffurly  done,  but  some  of  the  Irish  names 
'-  .'xLbei  phonetically  given. 

(aitribuliotn    to  (lie    Therapeutics   of  Biaieles  MeUilm,     by    Balthazar 

r.oUr,  M.D. — This  ^vcb  a  report  of  several  cases  moHt  scientifically  treated, 

with  iho  (wQsequencea  of  such  treatment.    It  docs  not  appear,  however,  that 

■<iT  :{  the  remedies  tried  were  particularly  successful.      Still  the  rusuks 

:iia<A  are  most  Taluable. 

>  .'  othT  pamphletd  which  our  space  will  not  permit  us  to  notice,  the 
ning  are  the  titles ; — "  On  the  Law  of  Wages,"  by  John  Tomkins, 
N.  "  Consumption  [and  the  Breath  re-breathed,"  by  II.  MncCormac, 
■>.  *•  Tbe  Mosaenuroid  Reptiles."  "  Ilespromis  Begalis  and  Additional 
a  of  Pterosauria,"  by  Prof.  O.  C.  Marsh,',  U.S.A.  "  Tbe  New  Pateot 
[  to  the  Sewage  of  Towns,"  by  J.  B.  Pow.  "  Ewmination 
a  in  Geology,  with  Answers,"  by  E.  Wilson.  "  Provident  Knowledge 
I"  by  G.  C.  T.  Bortley.  "  Ninth  Annual  Eeport  of  the  Belfast 
I*  Club."  "  Sixth  Annual  Report  of  the  Aeronautical  Society  of 
BBdt^"  for  the  year  1871. 


SCIENTIFIC  SUMMAI 


ASTROXOMY. 

The  recent  Shoicr  of  Meteori. — The  shower  of  roateore  whu-b  took 
on  tbe  eTeniog  of  November  °7  must  be  regnrded  as  lbs  mn^l  iatN 
Hatronomicnl  eveat  of  Ibe  quarter.  !□  splendour  the  display  fell  cODsiill 
Bhort  o[  the  shower  of  November  13-14, 1866,  few  of  the  nietcora 
large,  but  in  number  the  earlier  display  was  for  eurjiaased.  In  places' 
the  sky  was  clear,  it  is  probable  that  betweea  S.30  and  midnight 
ISjOOO  meteors  could  have  been  eeen  in  this  country.  But  in  Italy  I 
Denta  eatimates  the  nuuiber  at  33,400.  All  the  accounts  agree  m  f 
tbe  radiant  near  r  Andromeda,  between  this  star  and  61.  Tha 
interesting  circumstance  of  the  shower  is  its  presumed,  we  migbt  I 
say  its  undoubted  connection,  with  Biela's  comet.  This  was  first  aang 
(so  far  as  we  know)  in  the  columns  of  tbe  "  Daily  Newsj"  on  Ml 
December  I,  and  at  that  time  some  doubts  were  expressed  as  to  tbe  1 
of  the  connection.  But  at  the  meeting  of  the  "  Koyal  Astroii< 
Society,"  on  Dect^niber  13,  a  paper  by  Mr.  Hind  was  rend,  in  which  i 
announced  (bat  while  tbe  best  determinations  of  the  radiant  aasiga 
position  as  in  K.A.  lb.  44m.  and  N.P.D.  46",  the  calculated  poaltii 
the  radiant  of  bodies  following  in  the  track  of  Biela's  comet  was  in 
lb.  41ni.,  and  N.P.D.  48° — an  agreement  so  dose  aa  to  leave  no  roa 
doubt  as  to  tbe  real  connection  between  tbe  comet  and  the  meteors 
worthy  of  notice  that  Prof.  Alex.  Ilerscbel  bad,  in  tbe  suppleiuetitary 
ber  of  the  "Notices  of  the  Astronomical  Society,"  eipre8»ed  tbe  oi 
(first  suggested  by  Weiss  and  d'Aerest)  that  meteors  following  oi 
trask  of  Biela's  comet  would  be  seen  late  in  November. 

Search  for  Bida't  Cmiut.  —  It  was  hoped  that  during  the  ji 
perihelion  pnaaage  of  this  interesting  object,  astronomen.  would  be  a 
detect  at  lea<Ft  the  brigbtcrof  the  two  comets,  into  which,  what  was  tot 
called  Biela's  comet  divided  itself  in  1840.  Bui  altiiough  Mr.  Riad 
lished  three  epbemerides,  calculated  on  diSurent  hypotheses  aa  to  tb 
of  peiihelioD  passage,  the  comet  was  not  seen.  It  seems  little  likely  1 
will  ever  again  be  roco^ised  aia  comet,  though, aa  wa  have  i««D,tliV 
oric  tnun  which  is  associated  with  it  is  capable  oF  producing  show 
considerablo  mognlGcence. 

t  of  the  Xocimber  .Veleort  or  Leonidtt. — Mr.  Proctor  h 
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'^■w  Iheory  a»  to  ibe  origin  of  tbft  Lt'iHiiJcs.     IIu  puiuls  oat  that  lUlliougb 

I'raDU*  could   undoubtedly  eu  inlluenre  tlte  motion  of  ftaiiijf'"  body  iiBin|f 

rnm  intMstellar  spiice  hs  to  caiine  tbat  body  to  travel  in  an  orbit  lilta 

'.hat  of  Ifae  NoTember  melcore,  yet,  lo  produce  tbia  result,  a  body  must  pnas 

■iiy  dose  indeed  to  Unuius  to  reetive  Ibe  requisite  degree  of  retnrdiition. 

'  \\'e  need  not  enter  into  nnnierical  cnluulationx,"  be  reitiitrks,  "  because 

-  i.urigiiioriiiico  of  tlie  actual  circuini>taiiCL>9  under  wbioh,  according  to  tbe 

'•-otj,  tile  membera  of  the  meteor  syntem  approached  Uranua,  calculation 

iild  be  more  btboiious  than  profitable,    But ttcan readily  be  shown  that  to 

.  -sluce  Ibe  retardation  required,  UraniiH  must  hnva  been  wiihin  30,000  milea 

i  *  body  arriTing  from  interstellar  space,  and  eventually  travelling  in  aucli 

■Qortiit  as  that  of  the  Noveuiher  nieleora.     But  this  la  not  all.     We  know 

Iliat  at  pr^ent  tbe  November  meteor  Rvsleni,  counting  only  tlioae  meuihera 

which  travel  near  enough  to  the  orbit  of  Tenipel'a  Cornet  to  come  under 

the  TeaaoniDg  here  employed,  has  an   extension   meaiured  by  millions   of 

™iie»in  breftilth  and  depth,  and  by  hundreds  of  millions  of  milea  in  length. 

'.  s(«tiis  impossible  to  explain  bow  all  these  bodies  can  once  bave  been 

.  tihcred  wiihin  so  small  a  space  that  the  whole  aystera  was  set  travelling 

'  ■  presiTtit  orbit  by  tlie  disturbing  influence  of  Uranus.     If  ever  so  com- 

Uie  system  should  havebeen  able  by  ihe  mutual  attraction  of  its  membera 

iflulolainilt  compnclness  for  a  verylonRtimB— at  least  not  to  be  Mattered 

f  apace  hundreds  of  millions  of  miles  long,  within  the  nstronomically 

tnterTAl  of  seventeen  centuries.     One  is  thus  led  to  doubt  whether  the 

iber  meteors  have  bad  an  extra-planetary  origin  at  all.    They  must 

have  been,  all  in  a  compact  body,  so  near  to  Uranus,  th  t  the  idea  is 

'that  they  came  from  Urniiiis;  that  in  fact  he  expelled  them  in 

IRmendoufi  volcanic  outburst.    Slmnge  as  this  may  sound,  it  is  after 

*  wbit  more  strange  than  the  theory  (which  seems  forced  upon  ua 

evidence)  that  meteoric  bodies  have  in  some  instances  been  ex]>ened 

■  sun  or  from  his  fHllcw-suns  the  stars.    If  we  iuppoae  that  at  any 

rner  epoch  Uranus  was  in   a  sunlike  stale,  it  would  have  required  no 

■  *;er  proportional  expenditure  of  power  in  that  small  sun  to  expel 
imric  matter  tbnn  for  tiie  central  sun  to  overcome  by  bis  explosive 
r^-y  the  might  of  bis  own   gravity.     Uranus  would  have  had  to  impart 

;  a  velocity  of  13-7  miles  per  second  to  expel  matter  from  him  for  ever — 

■  n  if  we  leave  out  of  account  the  way  in   which  the  sun's  action  would 

Ip  in  bearing  away  matter  once  carried  to  a  certain  distance  from  Uranus. 

nould  be  a  natural  consequence  of  fuch  e.vpbuive  actions  as  have  here 
'  n  suggested,  that  each  of  the  greater  planets  would  have  a  dependent 
iiily  of  meteor  systems,  or  comets,  revolving  in  orbits  approaching  very 

ir  to  tbe  orbits  of  their  respeclive  parent  planets.  We  might  not,  or 
'h'-x  we  certainly  ihould  not,  be  able  to  detect  from  the  earth  oue  in  many 

i>rlr«ds  uf  these  depeudent  comets:  and  if  any  were  detected,  the 
■1  inference  would  be  tbat  an  ennrmc)us  number  of  such  comets 
i^ii<d.  Many  comets  depending  in  just  such  a  manner  on  the  planet 
pii?rbavo  been  already  detected  ;  that  tbe  case  is  the  same  with  Neptune; 
ii  there  is  one  comat  at  least,  which  on  this  view  of  the  matter  must  be 

Rfwded  HS  Satumian  ;  end  that  of  course  tbe  system  of  bodies  T  am  con- 
would  ba  regarded  as  a  dependent  of  tba  planet  Uranus.     .\  rather 
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siDgulnr  result  v/ouU  foltuw  (an  Profe^eor  Ilencliel  bu  reniiiidcd  me)  troa 
the  theonr  here  considered.  Comets  expelled  from  Jupiter,  jinrtAking  ath 
r»pid  motion  of  sdvance,  would  bo  found  to  travel  for  the  most  pmt  in 
iaroe  direction  as  the  planet.  Comets  expelled  from  tbe  much  more  slowl 
moving  Neptime  would  be  as  liliel;  to  tmvel  in  eitber  directioa. 
agrees  with  observation." 

ProhaUt  Early  Ajipainmcet  of  ConiH  1. 1660  (Hit  Cotntt  of  tile  Irov 
Meteori). — Mr.  Hind  supplies  an  iateretting paper  to  the  Montlily  Notice ' 
the  Astrononiicai  Society  on  the  subject  of  the  early  history  of  the  K 
ber  meteors.  ''  Some  ten  years  once,'"  be  envB,  "  1  rnlculated  three  or  h 
orbits  for  the  comet,  observed  by  tho  CbiDeae  during  the  last  w«k 
October,  1308,  somewhat  varyini;;  in  each  cnse  tho  interpretation  of  the  pal 
described  in  their  annals  as  it  is  presented  by  M.  Edoiianl  Blot  Ui  tl 
appendix  to  the"C(>iinius9ance  desTemps"fDTl840.  The  orbitt  bore  ■  wA 
dent  general  resemblance  to  indicate  the  possibility  of  arriving  At  a 
idea  of  the  elements,  though  one  point  in  the  interpratntion  tbem  re 
a  doubt.  When  the  umilarity  of  the  orbit  of  the  November  meteors,  wil 
that  of  the  lirst  comet  of  1860,  discovered  by  M.  Tempel,  was  pointed  o 
b]r  Dr.  Peters,  I  remarked  that  it  also  presented  considerable  tcsembUnce  t 
the  orbits  I  had  deduced  for  tbe  comet  of  130C,  and  the  probability  that  tl 
was  an  early  appeanuice  of  Terapel's  comet  immediatply  occurred  to  n 
Under  these  circumstances  I  HppUed  to  our  Aeastant-Secretary,  S 
Williams  (whose  extensive  Bcquainlance  with  the  Chinese  language  ■) 
Chinese  astronomy  is  well  linown  to  the  Fellows  of  this  Society),  r 
his  aid  in  clearing  up  the  doubt  I  have  alluded  to  )  nhd  I  am  indebted  to  U 
Williams  for  enabling  me  to  stale,  with  whnl  I  conceive  a  high  degie*  ■ 
probability,  that  the  comet  of  136(S  (which  does  not  appear  to  Lava  be 
remarked  in  Europe)  was  the  one  now  knovm  to  be  nsaocinted  witli  t 
November  meteor  stream.  Now,  i[i  fJctober  130G,  wo  have  recorded  ■  nv 
imposing  shower  of  meteors,  one  of  tbe  November  series,  discoverad  I 
ProfeMot  Newton.  It  was  observed  on  the  banks  of  tbe  Tagus,  and  alw 
Jlobemia.  Humboldt  givex  us  a  descriptiou  from  n  Portuguese  Chroaiid 
which  ia  thus  translated  in  one  of  our  editions  of  Ctmnot:  "In  thfl  J( 
13418,  and  xiii.  days  of  the  month  of  October  bt-ing  past,  three  maaX 
before  tbe  death  of  the  King,  Dom  Pedro,  there  wna  in  the  hoaven  a  mOI 
ment  of  stars,  such  as  men  never  before  saw  or  heard  of.  At  midnight,  ■ 
for  some  time  after,  all  the  stars  moved  from  the  east  to  the  weist ;  and  all 
being  collected  together,  tbey  began  to  move.  Kome  in  one  dir«edaii  Bl 
others  in  another.  And  afterwHrda  they  fell  from  the  sky  in  such  ntmbd 
and  so  thickly  together,  that  aa  tbey  descended  low  in  thd  air,  they  MMI 
large  and  fiery,  and  the  sky  and  the  air  seemed  to  be  in  (lame!,  and  even  1 
earth  appeared  as  if  ready  to  take  fire.  That  portion  uf  tbe  *\if  where  till 
wete  no  stars,  seemed  to  be  divided  into  many  part^  and  this  lasted  fat 
long  lime.'  Then  follows  a  reference  to  tbe  '  great  fear  and  dismay  * 
this  phenomenon  occasioned.  We  have  here,  I  do  not  doubt,  a  deeciipti 
of  the  appearaocuB  in  the  heavens  occasioned  by  Uie  pwiimily  of  ■  com 
Ear  it  is  certain  that  the  comet  observed  in  China  was  doae  upon  tlie  M; 
at  tbe  time  of  tills  memorable  display,  and,  as  T  haw  dialed,  it  appe 
highly  probable  that  this  was  the  comet  in  thi.'  track  of  which  thedK  r 
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cf  meteoric  bodies  revolve.    It  h  not  unlike Ij  that  in  the  rich  store  of 

mmetajjr  record  which  Mr.  Williams  hue  lately  enabled  ua  to  consult, 

"•TBtlJ  Other  BppearaBcea  of  the  meteoi^omet  of  Noyemher  may  be  recog- 

niaed.     At  preseot  I  have  only  succeeded  in  tinding  one,  in  addition  to  that 

nf  138C,  and  in  this  case  it  ia  the  Kuropeon  Chioniclea  which  put  us  in  po»- 

-•ipjo  of  the  track  of  the  comet.    In  8ij8,  at  the  end  of  January,  a  comet 

-r^j  observed  under  the  tail  of  Ursa  Minor,  which  moved  in  seventeen  days 

TTjiwt  to  the  craistellation  Triangulum.     In  China,  it  waa  seen  in  the  1st 

'UiiiTi  (February),  with  the  same  right  ascenaion  ae  stars  in  Aries  and  Muscn. 

I  lind,  by  calculation,  that  ^rhen  Tempel'a  Comet  arrives  at  perihelion  at  the 

■:il  of  March  or  early  in  April,  it  must  follow  thia  path  iu  the  heavena, 

■m^  first  situated  at  the  end  of  January  in  the  constellation  Caraelopardus, 

sVen,  for  want  of  conspicuona  stars  of  ruference,  k  might  be  said  to  be  below 

:ir-  tail   of  Uraa   Minor,   afterwarda  moving   to   Triangulum   and   Aries. 

i-tireen  1800  and  I3GG  we  should  have  fifteen  periods  of  3.1.28  years,  and 

'.-iween  laW  and  8C8,  also  fifteen  periods,  of  33,34  years." 


I'ht  Aj/t  of  Ihr  ivvl  KfuuiVu. — Professor  Asa  Gray,  in  delivering  his  address 
'vhra  the  American  Association  at  Iowa,  naturally  dwelt  more  esped- 
■'■ly  on  botany.  He  gave  a  valuable  lecture,  in  which  he  pointed  out  the 
-:'in>  remarkable  fenturea,  botanically,  of  the  American  Continent,  and  oa  a 

■  ..liter  of  course  he  dilated  on  those  singularly  aged  trees  the  Sequoias. 

■  nceming  them  he  naks,  Have  they  played  in  former  times  and  upon  a  Iniger 
V"«  a  more  impoang  part,  of  which  the  present  is  but  the  epilogue  ?  We 
Jiiint  gaie  high  up  the  huge  and  vancrable  tcunka,  which  one  crosses  the 
utinent  to  behold,  without  wishing  that  theae  patriarchs  of  the   grove 

.■■■"!  able,  like  the  long-lived  antediluvians  oE  Scripture,  to  hand  down  to 
'.  ibrough  a  few  generations,  the  traditions  of  centuries,  and  bo  tell  ua 
.rziowhst  of  the  history  of  their  race.  Fifteen  hundred  annual  layers  have 
.-"i'a  counted,  or  satisfactorily  made  out,  upon  one  or  two  fallen  trunks.  It 
ij  probable  that  close  to  the  heart  of  aome  of  the  living  trees  may  be  found 
the  circle  that  records  the  year  of  our  Saviour'a  nativity.  A  few  genera- 
tions of  auch  trees  might  carry  the'  history  a  long  way  beck.  But  the 
jfTonnd  they  stand  upon,  and  the  marks  of  very  recent  geological  change  and 
vidantnde  in  the  region  around,  testify  that  not  very  many  such  geoerationa 
can  bare  flourished  just  there,  at  least  in  an  unbroken  seriea.  When  their 
■iU  waa  covered  by  ii^laders  these  Sequoias  must  have  occupied  other  sta- 
tions, if,  OS  tliere  is  reason  to  believe,  they  then  existed  in  the  land.— SiEi- 
nuni'i  Anurvvm  Jvunuil,  October  1872. 

Do  IfabUt  o/TtmiU  change  with  CTinioief— This  question  is  answered  by  an 
able  paper  of  De  Cnndolle's,  in  a  late  number  of  "  Archives  des  Sciences." 
He  details  a  aeries  of  investigations  of  the  question  whether  the  habita  of 
plants  are  changed  by  the  action  of  the  climate  acting  through  a  succeaeion 
of  ^enemtions.  For  this  purpose  he  obtained  seeds  of  planta  which  are 
^JoUj  dispersed  over  Europe,  from  different  localitie.i,  Edinbunfh,  Moscow, 
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MontpellieT  and  Pulermo.  and  sowed  them  eimultWieouBly  and  under  similf 
conditions  At  Oenevn,  The  geneml  results  of  a  somewhat  limited  wrics  < 
experiments  ■were  that  the  feeds  oblsined  from  the  more  nortliem  localities 
germinated  on  the  whole  aomewhitt  earlier  than  those  derived  from  more 
sonliiem  Lititudei,  and  were  ulso  riilher  more  rapid  in  arriving  at  malnrilj', 
The  differeDco  wiis  still  more  observnble  in  the  second  g1^ne^ktil>n;  bnt 
sufficient  varlntion  wnfi  thomi  in  (he  seeds  obtained  from  the  saoi^  locillitf 
to  mnke  the  results  of  but  amnll  value  wilhout  a  much  larger  series  of  ob- 

IIuw  M«  Empliim  nf  TrtiiviKi  affected  die  Pliintt  m  Ihenrighhourhood.— 
Amerii^nn  Naturalist "  for  September  contains  an  inieresting  noti>  OD  lliiM 
subjnet  bj  A.  W.  B.,  wbn  tabes  his  Tacts  from  a  paper  Inid  before  tha 
Acftderaj  of  Pcienees  of  Naples.  The  writer  says  that  the  newest  veg©- 
fatinn  ha^  siifTertKl  fmrn  contnct  with  the  iishes,  though  tlie  elTi-ct  bus  been 
neither  s  pcorchinjr  nor  drying  up.  The  actinn  hsa  not  been  a  mechnnicai 
one  ;  for  a  mere  closing  of  the  pores  of  the  epidermis  could  not  hat 
death  in  so  abort  a  time.  The  closing  of  the  pores  and  st«mata  is  un- 
doubtedly a  secondary  cauEe  of  death,  but  only  after  llie  lapite  of  » 
days.  No  chancre  was  ohserred  similar  to  that  produced  by  the  vapour  o 
boiling  water.  The  scorching  action  of  n  high,  diy  letuperature  occura  onlj 
in  the  immediate  vicinity  of  the  Toicano.  Neither  an  acid  nor  alkaline  x< 
action  is  shown  by  any  chnnge  of  colour  in  the  ilowera  or  leaves  except  i 
few  initances  of  a  change  to  blue  of  rose,  orange,  or  violet  coloured  o 
which  might  be  attrihulod  rather  to  an  alkaline  than  an  add  reaction; 
these  are  few  and  doubtful,  Many  phenomena  concur  in  pointing  Uj  cblarid 
of  sodium  as  the  chief  nffent  in  the  destruction  nf  vegetable  tissue.  T' 
salt  was  present  in  sufKciPnt  quantity  in  the  fallini;  ashes  to  be  readily  d 
cernible  to  the  sight,  and  is  olso  met  with  ns  on  elHorescence  in  the  A«b^ 

Tht  hiUDr.  Ctirtiig  Ilerharium. — This  fine  collection  of  plants  i? 
from  "Silliman's  American  JoumBr'forNovemlier,  tobe  sold  by  bis  IWinilj 
under  Erections  from  Dr.  Curtis  that  it  shall  be  kept  together  If  practiea' " 
Clearly,  in  the  opinion  of  the  Journal,  this  collection  ought  to  be  retaincdi 
North  Carolina,  being  authentic  for  the  flora  of  that  Stale  and  the  n 
of  his  full  catalogues  and  descriptions  of  the  plants  of  North  Carolin 
published  by  the  State  Government-  A  moderate  sura  would  probaU 
secure  it,  and  would  be  most  worthily  invested  to  tliat  end.  If  the  Sl»^ 
should  not  acquire  it,  or  if  it  elioidd  bo  found  necessary  to  divide  it,  tl 
collection  of  Fungi  ought  to  find  a  ready  sale,  aa  it  contains  the  types  of  tl 
hundreds  or  even  thousands  of  ?peeie8  which  Dr.  Curtis  has  described,  o 
least  determined  and  catalogued.  Its  loss  to  science  would  unquestioilAU 
be  irreparable. 

The  Grnpe  Ditfoie  Inixillgated. — This  disease,  which  is  of  so  much  im 
tance  in  Europe,  has  been  very  carefully  investigalod  by  Mr.  C.  V.  Rileji  I 
American  writer,  who  bos  contributed  a  lengthy  paper  on  the  aubject  to  tl 
"  AmericAD  Naturalist"  for  September.  The  paper  is  of  considerable  leu 
aorouch  so  indeed,  that  en  abstract  is  utterly  impossible.  Uowever,  1 
way  mention  that  the  author  has,  in  the  paper  mentioned,  gone  wilh  M 
siderable  ability  into  the  ,whoIe  subject,  and  has  shown  very  clearly  till 
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mot-lice,  wblch  Lie   bas  minutely  de»crib«d,  cuustititte  by  fiir  tbe  greater 
portion  of  the  dUeRse. 

Btmmngmik' t  Jiecrnt  Hctenrvlm  im  the  OiemMry  cf  Jtespirntion  in 
itniib  is  refcrred  tu  by  n  recent  writer  on  tbe  subject,  Mr,  Dewar,  aa  beinp 
of  pvtX  importance.  His  (HousdiiigiviLU'e)  obsprvatinoa  oo  tbe  iimount  of 
nrbonic  acid  ilecompowd  by  a  piveii  area  of  jireen  leaf  seem  to  him  to 
BfTord  iDleresling  daUi  for  a  new  (telerm  ion  lion  of  tbe  elKuiency  of  Bunligbl. 
By  c-xperimeutA  mnde  between  the  inonllis  pf  Jaiiuniy  nnd  October,  under 
tbe  moat  favouKible  circuiuslnnpes,  in  dlmoaplieres  ricU  in  CO',  one  square 
decimetre  of  lontwa"  fnund  to  decompose  in  one  Uour,  aa  a  mean,  0*28  cub. 
mnttms.  of  IW,  nud  in  darknesa  to  eroke  during  tbe  same  period  of  time 
0-33  cub.  centiras.  of  CO'.  In  other  worJs,  one  square  niJlre  of  green  siir- 
fac«  will  decompose  in  twelre  hours  of  tile  day  Orl'SU  cub.  centim!i.  of  CO", 
and  prodnt-e  in  twelve  hours  of  tbe  ni^Lt  3-06  cub.  centims,  of  CO".  The 
■quantity  of  carbonic  ticld  decomposed  does  not  represent  the  whole  worli  of 
Minlij^ht  for  the  time,  a»  water  is  timuUnneously  altaclied  in  order  lo  supply 
the  hydro^-en  of  the  c.irbohydrati>i>.  Boussitignult,  in  summing  up  tile 
^neral  resulia  of  his  laborious  resenrches  on  vegetable  phymohigy,  saya, 
*-  Si  I'on  enviaage  la  vie  v^g^tale  duns  son  ensemble,  on  est  conraincu  que  la 
fetiiLle  e«t  la  premiere  £tapo  des  glucoses  que,  plus  ou  muins  modiiiL's,  on 
tnmTe  niFjiartis  dnns  les  diverges  parties  de  I'orgnnistne ;  que  c'est  la  feuille 
qui  lea  ^taboro  nux  d<!pens  de  I'aeide  carbonique  et  de  Vcau." 

Tha  niatorg  of  Miicor  jVccrt/u.—ln  his  recent  nddroas  to  the  Botanical 
'  sety  of  Kdiuburfrli,  Frofesitor  Wyrille  Thompson  gave  an  interesting 
t  of  some  of  the  forms  of  mould.  He  said  that  tbe  life  history  of 
mueeito,  one  of  tbe  commonest  of  the  mildews,  is  not  yet  thoroughly 
blown.  In  it  Ibe  cells  are  simple  and  undivided,  but  each  spornngium- 
bejirer  usually  ends  in  several  large  spornogin.  Under  cectnin  circumstances 
porangium-bearer  sends  out  tui^  of  finely  dividing  twigs,  each  of 
irhtch  enda  io  a  small  sporangium,  wtiich,  to  distinguish  it  from  the  lurger 
^  has  been  called  ii  sporangioluni.  At  other  times  processes  are  pro- 
from  the  mnin  cells  which  riiio  into  delicate  tubular  brandies,  and 
l^re  off  globular  cella  which  are  called  cinuiliii — simple  external  spores, 
differing  entirely  in  iheir  character  from  the  spores  produced  in  sporangia ; 
And  if  this  mould  be  grown  in  a  solution  in  which  it  i^  foiriy  nourished 
without  a  full  supply  of  oxygen  gas,  long  fibres  are  produced  which  break 
up  into  a  multitude  of  separate  bead-like  cells  tilled  with  protoplnsm,  and 
C^Mble  of  reproducing  the  organiam. 

nB American  Livhem  have  been  partly  recorded  in  a  work  on  their 
«rTan^>ement,  by  Mr.  Edmund  Tuckemian,  M.A.  This  work  bos  just  been 
published  in  America,  but  it  will  not  be  complete  till  the  companion  work, 
the  "Synoptis  of  the  North  American  Lichens,"  is  finished  and  given  to 
tbe  public.  This,  however,  will  nut  be  for  some  time,  as  the  author  is  now 
travelling  io  Europe  for  the  benefit  of  hio  health,  Tbe  book  a  Svo.,  and  has 
about  SIX)  pages. 

Bow  Muthroomi  increau  hi  Number.  —  At  ft  recent  meeting  of  the 
Academy  of  Natural  Science  of  Philadelphia,  Mr.  Thomas  Meehan,  who 
appWM  to  be  one  of  the  most  industrious  botanuts  in  America,  said  he  had 
obaerred  this  season  that  the  spawn  of  the  common  mushroom  {^Agaricnt 


^     yhich 
■T^reo 


90 


POPULAR  SCIBSCK   fttnEW. 


laniprtlru)  rndiftted  from  a  Cftitral  point  in  ft  tnaniiM  wbirli  he  t)i ought 
h«d  not  been  recorded  by  other  obaerrere.  As  umially  seen,  the  miuhroom 
seemed  to  nee  from  vnrioua  points  along'  the  mycelium,  or  underground 
thread,  without  any  regular  order  or  system.  Pungi,  like  flowering  plants, 
hud  other  modes  of  propagation  besides  seeda.  As  in  the  potato,  we  bad 
one  system  elevating  ita  parts  into  the  atmosphero  ending  in  seeds,  and 
another  sending  threndy  stolona  under  ground  terminating  in  distended 
sterna  or  tubers — the  threads  dying  away  after  the  tubers  were  mature — 
in  the  common  agarics  we  hare  the  parts  known  at  the  "mushroom  "which 
elevates  itself  into  the  otmosphere,  nnd  produces  reproductive  bodies  like 
seeds  cnllcd  spores  ;  and  we  also  hace  underground  white  threads  stutiog 
out  from  the  hose  of  the  muahroom  which  at  their  terminus  bear  buds 
wlrich  next  year  become  mushrooms,  as  the  swollen  ends  or  tubers  of  the 
potato  produce  plnnts.  The  observations  which  he  supposed  new  referred 
to  the  distance  which  the  spawn-threads  traversBd  in  one  season,  nnd  tlie 
regular  manner  in  which  the  mushrooms  appeared  from  the  parent  of  the 
past  year. 

The  Com/mmtip  of  Bengal. — Mr.  C.  B,  Clarlte  recently  (November  21) 
read  a  paper  on  this  subject  before  the  Linnean  Society.  The  author  eor- 
Toborated  Mr.  Bentham'R  estimate  of  the  very  small  proportion  of  CWnpfMite 
relatively  to  the  whole  flora  of  flowering  plants  in  the  Indian  peninsuttt  m 
compared  with  other  countries.  In  Bengal  they  show  only  the  proportion 
of  about  one  in  twenty-two,  Hnd  in  Malacca  the  still  smaller  proportion  of 
one  in  about  forty-five  species.  The  number  of  Indian  fpeeiesof  Compo.  ' 
ta  De  Candolle's  "  Prodomus "  will  probably  have  lo  be  considenbly 
reduced. 


CHEMISTRY. 

Ii  or  is  not  Water  an  Elcctroiylef — M.  Bonrgoin,  who  has  recently  in- 
vestigated this  subject,  says  that  water  is  not  an  electrolyte,  notwithstand- 
ing that  current  opinion  is  to  the  opposite  effect  (Bull.  Soe.  Cbitnique  IL, 
xvii.  S44).  His  apparatus  consists  of  a  cell,  divided  into  two  equal  can-' 
partments  by  an  impermeable  septum,  which  septum  is  pierced  with  Bi 
opening  so  minute  as  to  prevent  any  mixing  of  the  liquids  on  ita  two  ndu, 
while  yet  it  allows  the  passage  of  the  current.  The  cell  is  so  arranged  that 
the  gaaes  evolved  from  the  electrodes  may  be  collected  and  measured.  BoUi 
compartments  are  filled  with  water  acidulated  with  sulphuric  acid,  and  tfaff 
currtent  is  passed  for  a  given  time,  the  hydrogen  being  collected.  When 
the  experiment  is  concluded,  tbe  contents  of  the  compartments  are  sept- 
rately  analysed.  Under  these  circumstances  it  is  found  that,  in  the  poaittro 
compartment,  the  acid  baa  increased  in  amount  by  a,  certnin  quantity  a, 
while  in  the  negative  it  has  diminished  by  the  same  Amiiunt.  The  quantity 
of  Hulpburic  acid  decomposed  is  equal  to  2a.  But  tbi.i  quantity  of  acid  can 
furnish  only  a  third  of  the  hydrogen  obtained ;  or,  calling  P  the  wt^igbt  of 
the  hydrogen  measured,  the  acid  can  yield  a  quantity  of  hydrogen  eijunl  lo 
-^'  It  is  therefore  certwn  that  it  is  not  H,SO,  which  is  decomposed,  Imt 
H,30,  +  (H,0)„  or  H^SO,.    Two  hj-potheses  may  be  offered  to  eiplaia  I 
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It,  which  ore  then  given  at  full  length ;  hut  the  exploniLtion  is  too  long 
to  kdmit  of  further  absttnct. 

Th»  German  Chtinital  Soriely  of  ISfrlitt. — In  fi  late  mimher  of  its  joumal 
(No.  17,  1872)  there  is  an  nddress,  published  bj  Dr.  Liebreifh,  congratu- 
UUni^the  Prerident  (Dr.  A.  W.  Hofmann)  and  the  members  of  lia  society  on 
the  fifth  annirennry  of  thu  foundation  of  this  societr,  already  one  of  tlio 
moot  succcsaful  scientiSc  aodeties  established  in  Germany.  The  speaker 
girea  b  review  of  the  history  of  the  past  hiftmni,  and  pays  a  well-deserved 
tribnie  to  Dr.  A.  W.  Hofmnnn,  to  whose  energy  the  succeas  of  the  society  ia 
in  a  grrat  measure  due.  Dr.  Oppenheim  proposed  that  a  subscription  list 
•hoold  be  opened  for  the  benefit  of  the  orphans  of  the  Ute  J.  C.  Brougb. 
Theamonnt  subsfribed  up  to  November  18  was  158  thalers-SS/.  14^  Of 
Foarse  this  will  increase,  and  wo  trust,  with  the  collection  now  being  made 
ia  London,  will  eventually  amnimt  tn  a  hnndaonie  sum. 

What  is  XodilnchK  7 — It  is  tha  substance,  according  to  Dr.  Phipson's 
recent  reaesrchea,  which  produces  the  peculiar  luminous  appearance  that  cer- 
tain anim&Is  seem  to  preaent,  eapec'ally  the  glow-worm  and  the  meduaoids. 
At  the  ordinary  aummer  temperature  noctdlucine  is  a  aemi-fluid,  almost 
liqiud  substance,  containing  nitrogen ;  it  is  white,  and  in  its  natural  atate 
containa  a  considerable  amount  of  water ;  it  haa  a  alight  odour,  reseoibling 
that  ol'  csprylic  add  ;  it  is  only  alightly  soluble  in  water,  and  is  aooiewhat 
liffhter  than  this  liquid ;  it  is  insoluble  in  alcohol  and  ether,  nod  is  decom- 
posed by  acids  and  alkalies.  Nitric  add  raally  dissolves  and  decomposes  it ; 
•ulpfaoric  acid,  also,  and  potash  evolves  ammonia  from  it.  In  fermenting, 
in  contact  with  water,  it  produces  an  odour  of  putrid  cheese;  as  long  as  it 
is  moist,  it  absorbs  ojty^n  and  evolves  carbonic  acid  in  the  air.  When  left 
to  itself  it  dries  up,  in  the  course  of  a  few  hours,  to  thin,  shining,  tranalu- 
ceot  films,  quite  devoid  of  structure,  and  resembling  the  miicine  of  the 
eommon  garden  snnil. 

Duialaniine,  a  neir  bate  from  Didrile. — In  a  late  number  of  the  "  Comptea 
Bendua,"  M.  Bouchardat  statea  that  he  haa  succeeded  in  obtaining  an  or- 
gMiIc  boM  containing  oxygen,  by  acliDj;  upon  one  part  o(  dulcito  mono- 
elibitydrin  with  ten  parts  of  alcohol  saturated  with  ammonia  gas,  for  Ax 
boun,  at  100°.  The  chlorydratc  of  the  new  base — which  the  author  calls 
duldtamine— ia  diasolved  in  absolute  alcohol,  from  which  it  crystallises  out 
)□  long  needles  on  the  gradual  addition  of  ether.  It  is  freely  soluble  in  al- 
cohol and  water,  insoluble  in  ether;  its  solution  in  water  is  neutral  and 
toatea  sweetish.  Treated  with  silver  oxide,  it  yields  free  dulcitamine,  as  a 
powerful  base,  easily  dispbkcing  lunmooia  from  itj  combinations,  blueing 
aboagly  red  litmua  paper,  and  attracting  carbonic  acid  from  the  air. 

Attalyiinff  cOHipoimd  Sthera. — There  is  adispute  between  Dr.  Wanklyn  and 
Dr.  Dnprd  as  to  (he  claim  to  one  of  the  above  processes.  The  latl«r  haa 
written  a  letter  to  the  "  Chemical  News  "  of  October  4,  stating  that  one  of 
the  procesaes  for  analysing  compomid  ethers,  brought  before  the  British 
Aasodalion  at  ils  late  meeting,  by  Prof.  Wanklyn,  viz,  heating  the  ethers 
with  an  alkali  and  estimating  the  amount  of  alcohol  liberated,  has  already 
been  described  by  himself  as  long  ago  as  the  year  1S67,  and  will  be  found 
fully  explained  in  the  "  Journal  of  the  Chemical  Society  "  of  that  year,  as 
•lao  in  the  work  on  "  Wine  "   by  Dr.  Thudicum  and  Dr.  DuptiS, 
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//oik  lo  e.rtrrict  Gi-ra»ffmm  Bo/im.— Tn  B  cfiiiipMSti»ely  Tv-cciit  nmubemf 
tlie  "  Kevue  llebdotaadnire  de  Chiuiie,"  A[.  Liiibteaberger  sUIua  tbot  tke 
following  method,  is  in  K\»  opinion,  tbc  best ; — Tbe  bones  nre  first  inialiei), 
next  treated  with  Iiigh -pressure  Menni,  and  to  tb«  Benii-getntluaus  mses  tbua 
formed  b  added  bjdrochloric  acid  (2  per  cent.),  with  which  the  mateTinl  ia 
boiled ;  by  this  opernlion  the  fat  is  sepamt^d,  and,  llonLing  on  the  top  of  tbo 
boiling  liquor,  \a  TuadJly  collected,  and  furtlier  pui'ilivd  bv  treatment  mtk 
boiling  water,  a  very  small  quaniilj  of  caiislic  sinln  bating  been  aided. 
Next  the  grea»e  (a  fluid  uil'lika  Bub^tnnco)  is  treated  with  animal  charcoal, 
and  laatlv  filtered. — See  also  Cktmical  Napn. 

Ah  Anafym  "fa  recent  Mttrorttr,  which  Ilerr  lliildinger  has  recorded,  is 
given  by  E.  U.  von  Dnumhsucr,  and  uppenra  in  the  ''Cbemicnl  News." 
Ttie  composition  of  this  stonu  is,  in  100  parts : — Niekelirerous  iron,  60 ;  sul- 
phuret  of  ifon,  -i-i ;  chrome  iron,  08 ;  olivine,  1I9D  :  insoluble  bisilicate, 
531. 

A  Gni-buiiier  for  bmding  GUut  Tuhti. — Tbe  followinir  note  may  interest 
some  of  our  readers.  It  ia  from  the  "  American  Chemi«t,"  and  appears  in 
the  '■  Chemical  News  "  of  November  S.  Tbe  writer,  Mr.  11.  C.  Bolton, 
stntea  that  he  has  employed  for  some  years  an  ordinary  bat- wing  burner, 
tached  to  a  small,  short  stflud  (tbi'ee  inches  liiyh,  burner  included),  to  ft 
rest  low  upon  the  table,  in  order  that  raising  thf  arms  incouvenientl;  higli 
may  be  avoided.  Such  a  burner  insures  a  brood  flume,  by  which  the  tuba 
is  heated  for  two  or  more  inches  in  length  i  the  tube  is  turned  while  in 
Itame,  and  removed  for  bending  as  usual,  Tlie  deposit  of  cnrbon,  which  at 
first  sight  might  seem  nn  objection,  is  really  one  of  the  chief  advantages 
of  usinif  this  burner.  On  placing  the  glass  in  the  llanie,  tbe  deposit  begins 
immediately,  and  prevents  too  rapid  a  rise  of  tempernture  and  conseqaent 
craclring  of  the  glass ;  during  tbe  bcDting  the  cnrbon  tends  to  distribute  thtt. 
heat  equally  over  the  surface  of  the  tube ;  nnd  finally,  on  witbdruiring  th« 
glass  from  the  flame  too  sudden  cooling  is  prevented,  and  tlie  i;)a.is  is,  as  it 
were,  annealed.  The  black  deposit  is  readily  removed  by  n  dry  dulh.  This 
plan  wascommonlj  employed  in  "  llofmann's  Lahoratory,"flerlin.  In  bending 
tubes  of  more  than  three  eighlhs  of  an  ini-h  in  diameter,  the  end  abouldb* 
closed  tightly  with  a  cork  (or  wax),  and  air  blown  into  the  other  end  at  Uw 
moment  of  bending  the  tube ;  by  regulating  Judiciously  the  pressure  of  tbt 
air  upon  the  sides  of  the  somewhat  softened  tube,  the  latter  will  neltku. 
bulge  out  nor  collapse,  but  will  retain  its  proper  calibre.  This  cnnnot  \ 
effected,  however,  with  very  large  tubes,  or  with  very  ihin  ones,  wliiclt 
fequire  the  nice  manipulation  of  the  professional  glass-blower. 

ErpMon  ciriivvf  bi/  a  ^future  of  Acetate  of  Soda  and  A'iiralt  of  Pulau.- 
In  the  "  Journal  do  Phamacie  et  de  Chimio"  for  November  it  is  stated 
that  while  M,  Moletii  recently  was  heating  n  mixture  of  nitrate  of  potash 
and  acetate  of  soda  in  a  small  glass  flask,  he  was  seriously  injured  bj  * 
sudden  nnd  violent  eiplosion  of  the  subslances  he  operated  upon.  This 
accident  gave  rii«e  to  further  investigation,  the  result  of  which  Li  (bat  ■ 
mixture  of  100  parts  of  nilrale  of  potossa  and  60  of  acetate  of  eoda,  whea 
heated  and  fused  at  about  30Cf,  do  not  eiptode,  and  may  even,  aflet  cooUngj 
b«  pulverised  and  granulated  i  but  if  the  salts  are  heated  to  300°,  >>r  ignitsA 
by  means  of  red-hot  iron,  a  violent  explosion  instantly  takes  place.     V 
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ler  the  nitrniR  or  (icetala  is  in  eicpsa  of  tho  quanlity  mentioned,  tlie 

ooly  burns  as  di^  wood  wojld  do. 
A  Hydro-rarhon  hilhrrto  Fumil,  mm  Itecent.—'Dr.  J.  W.  M«llet,  of  the 
UniTprrity  of  VirgiiiiH,  dascribefl  a  cute  of  recent  flchtelite.  He  Btfttes  that 
some  nearly  colnurlesH  cryBta.lline  cniala  found  in  clefts  between  the  annunl 
ringB  of  growth  of  a  lag  of  long-leafed  pine  {I'lnut  miUralit),  in  Alabnnin, 
were  found  to  dlMoIve  in  boilinif  alcohol  (mora  ensily  in  ether),  and,  ou 
cooling,  Xn  crvntallise  in  monoclinic  forma  with  greater  diatiDctoeaa.  A 
tpecimi-n  was  exhibited  of  tbia  material,  purified  by  two  or  throo  ro-crj-a- 
tallisationa :  it  hnd  b«en  found  to  agree  perfectly  in  phy»cal  and  chemical 
propertiea  with   the    lichtellte   of   Bromeis   and   Clark,   and    on   analysis 
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igreeing'  with  the  formula  x  (CjH,).     The  fusing-point  was  found  =  46"  C, 
—  Chrmical  Nmcf,  October  4,  1872. 

JToio  (o  Detect  ami  Eitmit/e  Parana  in  Slearine  Cantllpi. — Herr  Hock, 
in  a  tolerably  recent  number  of  the  "  Bnyeriscbea  Industrie,"  reviewing  the 
larimiB  methods  employed  for  thla  purpose,  states  that  it  is  best  to  saponify 
tbest«arine  (really  stearic  ncid)  with  moderately  strong  caustic  potjusn,  to 
conrert  the  aonp  thiia  obtained  into  a  sodaraonp,  by  meitnR  of  chloride  of 
(odium,  and  to  treat  the  soda-soap  on  n  filter,  first  with  cold  water,  anil 
Dpitwith  some  dilute  flicoho!;  the  soap  is  ditsokeil,- and  the  paraffin  set 
frw ;  the  tiller  is  then  dried  at  a  temperature  of  ahotit  35°,  after  which  the 
paranin  is  diASolved  in  ether,  and  this  solution  evaporated,  and  the  residue 
vpighed.  This  method  has  been  tried  by  the  author  with  miitiires  of 
Imnim  qiuinlitieaof  atenrine  and  paraffin,  and  found  to  answer  well. 

In  Ketin  aa  Adulteration  of  Satijif — Accordinjf  to  a  letter  of  Prof.  A.  G. 
Andersun,  in  the  "  Chemical  News  "  for  November,  resia  cannot  be  called  an 
adulteralion  of  soap.  He  stntea  that  Mr.  Jean,  who  has  written  upon  the 
tubject  of  8oap!i,  ninhes  a  gr>!at  mistake  in  classing  resin  amongst  the 
[nudulent  adulternlions  of  sonps.  Ita  employment  in  certain  kinds  is, 
htjond  cavil,  clearly  insisted  upon  by  the  greatest  number  of  consumers  of 
thearticle.  They  will  have  aoapso  made,  and  no  other-  "  Enquiry  of  any 
ine  merfily  aci^^uiunted  with  the  routine  of  a  soapcry  will  suffice  to  prove 
'his.  Moreover,  as  I  have  been  intimately  associated  with  the  practical 
<i>'Iiuls  of  the  mnnufncture  for  twenty  years  past,  I  am  enabled  to  add  that 
Hii^  requirement  as  re^rd?  resin  is  eimpty  a  matter  of  fact.  The  demand  for  • 
jiale  or  yellow  soaps— an  indisponsnblo  feature  of  which  is  that  they  must 
ttintwn  from  one-fourth  to  about  one-third  of  reain — has  existed  for  about  a 
century  past ;  and  the  cnl!  for  these  sorts,  ao  far  from  diminishing,  continues 
steadily  on  the  increnae.'' 

Camhrid^:  the  Ckeinicnl  Pra-Lniart/iip. — This  appointment  is,  at  the 
pniod  of  our  ^toil's  to  presa,  unfilled.  Wo  learn  that  Mr.  J.  Alfred 
Wanklyn  is  a  candidate  for  the  vacant  oirice.  Wo  sinccreiy  hope  that  Mr. 
iklyn  may  he  aucceaafut,  for  there  are  very  luxe,  if  any,  more  worthy  oE_ 
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GEOLOUV  AND  PAL-EON  TO  LOGY. 

Ttiiocerat  mtcejui :  vrhal  it  it  ?— This  U  a  large  mammal  from  the  Tertlwy 
foTtnation  of  Wyoming,  U.S.A.,  dlscovcTed  by  Mr.  O.  C.  Marsh.  In 
"Silliman'a  Aiuerican  Journal  "for  Octoburtbe  discoverer  eUtca  diat  he  hu 
proved  it  to  be  n  proboBcideim.  The  liiah  lioaes  of  this  animal  nro  rimilftt 
to  thooe  of  Maatodim,  but  olliur  paria  of  the  ekeletoD,  espuciull;  the  akuU, 
diJTer  widely  trom  that  genus.  The  Mueeum  of  Yale  CoUv'go  baa  potliuiu 
uf  several  ekelotons,  wliicb  w-ill  soou  be  full;  diwrjibed. 

A  FaiaoHtoloffiat  e.rplurinif.—'We  beat  thiil  ProfeasM  Jobopli  Letdy,  the 
eminent  comparative  anatomist  of  Philadelgtliin,  ie  exploriog  the  Wert  for 
fosail  Tertebnites.  He  ia  nlso  inakinfr  a  study  uf  the  minute  forms  of  life 
under  the  microecopc,  and  will  present  a  report  on  the  mmiitc  faunn  sad 
flora  of  the  districts  he  visits. 

Foiti!  aiataixa  of  tht  Limuloid  type. — Mr.  nenry  Woodward  communi- 
cates to  the  "  Qeologicol  Mugucine  "  [October]  some  remarks  on  the  order 
lueroitomata,  additiomkl  ta  those  in  bis  aplondid  memoir  in  the  Pabeouto- 
graphical  Society's  publications.  Since  18t!G,whun  he  very  fully  deecribedsome 
of  the  Limuldd  forms  to  the  Geological  Society,  other  fragments  have  beau 
found,  and  also  another  nearly  perfect  example  (obtjuned  by  the  late  Mr. 
Henry  Wyatt-Edgell)  of  the  form  named  by  Mr.  Woodw;ird  Hemiiupu 
Kmuloidef,  which,  having  the  upper  cuntrnl  [lortion  of  the  campace  prttseivad, 
nearly  completea  our  hnowledgo  of  this  spi-cies.  The  great  interest  attach- 
ing to  this  form  arises  from  the  fact  that  it  oti'erajust  the  desiderated  link  by 
which  to  connect  the  Xiphosurn  with  the  Eaiyptrrida.  lAmuli,  apparentl; 
differing  but  little  ««  regards  their  carapace  from  the  recent  epedes  now 
found  living  on  tlie  coasto  of  China,  Japau,  and  the  north-oast  coaal  of 
North  Amerii*,  occur  as  early  as  the  deposition  of  the  Solenhofen  Lime- 
atane  of  Davnria ;  and  in  the  Coal-mcasuTM  of  Englimd  and  Ireland  serenl 
species  of  Belliiiuri  and  I'mtttnichue  occur,  in  which  behind  Ibe  c^halie 
shield  the  body  is  composed  of  five  more  or  leas  friM>  ihoraic  segmeuU,  and 
the  rudimentary  abdomen,  if  not  ancbylosud  in  all,  is  m  in  most.  Hr. 
Woodward's  present  paper  is  of  considerable  length,  and  is  ijlusti'ated  fcj  ft 
capital  plate. 

'The  Trimmfrelliik^-The  labours  of  Profuasor  King  and  Hr,  T.  Dnndscm, 
F.K.S.,  on  these  fossibs,  have  enabled  them  to  eoitfirm,  for  the  meet  part) 
the  conclusions  of  prtviou*  writers  as  to  the  numbers  of  species,  and  to 
determine  the  existence  of  some  others.  1'ho  three  genera  arc  severally 
constituted  in  species  us  follows  :— 


Trimeri'Itii  grand!*,  Billings. 
„  anttniiuda,  Billings. 

„  tindtti-Smi,  Doll. 

BifUngtii,  Dall. 
„  Ohiotnni,  Meek. 

„         Dnili,  DaT.  and  King. 
„         n'Hfij^ni,DBr.  and  King. 
t  Coaradi,  Hall. 

~  init<tmti»,  BilliD)fs. 


Uiiioholns  GalUniis,  Billings. 

„  liavidinai,  Salt«r. 

„  tritmi-erm»,  Salter. 

„         Woodwardi,  Salter. 

„  magniJU:!!,  Billing*. 

•inotnereUa   Walmttrdti,  1J»y.  ti 
King. 

„         priaca,  milingt. 

„  ta-bimlarit,  Billing*. 
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Witli  one  or  two  eiceplioas,  all  the  speciea  will  be  fully  illustrsled  in  five 
lithographic  pUtes  in  the  nuthora'  fortheoniirg-  memoir;  in  addition  to 
which  there  will  be  two  wood-cut  platea  of  diag-wiin-figurea,  exjilaining  tha 
ruiouB  ports  briefly  noticed  on  the  present  occasion,  nnd  Huotlier  showiuK 
the  relutionship  of  Linffuiii  to  the  fauiily.  —  Geohffical  Magtaiue,  October. 

7Xe  Geology  of  Biluchitl.nn.—'i&r.  W.  T,  Blandford  contributes  a  paper  lo 
"  Records  of  the  Geolngicul  Surrey  of  India,"  part  II.,  May  1872,  which  ia 
nf  particular  interest  ns  being  upon  on  unexplored  territory.  His  obaerva- 
tions  relate  to  the  p'eologica!  formations  seen  along  the  cuaat  of  Biluchigtan 
(commonly  called  Makran),  nnd  those  of  Persia  from  Karachi  to  the  head  of 
the  Persian  Gulf,  with  obaervationa  on  Bomu  of  the  Gulf  lalands.  Three 
diatinct  systema  of  rock  are  expoaed  in  these  localities,  in  deacendin^  order : 
— 1.  Littoral  concrete  (aub-recent) ;  1.  Makran  group  fposl-Numinulitic)  ; 
3.  Hormuz  salt  formation  (of  unknown  age).  The  iiiland  of  Jlormui  u  a 
moat  nngular  place.  It  is  almoat  destitute  of  vegetation,  and  con^stj  of  a 
masa  of  low  craggy  hills,  brilliantly  coloured.  Beds  of  volcanic  origJD, 
doleritea  and  trachytes,  rock-salt,  ehalos  and  sandy-beda,  are  found  inter- 
etratified,  all  belonging  apparently  to  the  same  series.  The  rocks  are  much 
disturbed;  b^ds  of  salt  and  volcanic  bands  ahke  dip  at  high  lutglea.  There 
is  no  evidence  to  determine  the  ^e  of  these  salt-beds;  but  they  are  clearly 
older  than  the  Makran  group,  for  m  the  Island  of  Uanjam  they  crop  out 
her«  and  there  beaeath  this  RTOup,  vhiuh  rests  uncomfortably  upon  them. 

Tht  Geology  of  l/ie  Loitdmi  Basin  is  dealt  with  very  ably  by  Mr.  W. 
Whitaker  In  the  "  Memoirs  of  the  Geological  Survey."  In  the  area  enplaned 
by  him  the  fonnfttions  exposed  are  the  Bagshot  Beda,  London  clay.  Lower 
London  Tcrtiaries  nnd  chalk.  Their  general  nature  ia  first  noticed,  nnd 
then  their  range,  lithological  charaGter,  and  sections  are  described  in  detail, 
fhie  chapter  is  devoted  to  the  snnds  of  doubtful  age  on  the  chalk,  originally 
clsased  with  the  crag  by  Mr.  Prestwich,  and  aubaequently  referred  to  the 
EiKene  period  by  Mr.  Whitakcr  and  olliers.  The  concluding  chapters  are 
devoted  to  Disturbances,  with  a  notice  of  tbe  likelihood  of  there  being  an 
oadergTound  ridge  of  older  rocks  along  the  valley  of  the  Thames ;  to  Henu- 
dations,  and  to  Economics  and  Springs.  In  the  .Appendix  there  are  accounts 
<<  4fl8  well-borini^  arranged  according  to  counties.  To  these  Mr.  Whit- 
idta  hw  added  many  remarka  of  his  own  in  regard  to  tbe  clitssification  of 
tlw  bads  passed  tlirough ;  and,  together  with  accounts  of  38  borings,  they 
bna  a  most  valuable  record  of  facts.  Other  appendices  contain  copious 
bu  of  fossils,  minerals,  &c.  The  whole  work — embracing  as  it  does  a 
ndnnte  account  of  the  Chalk  and  Eocene  Tertiarios  of  the  London  Basin — 
ii  ID  the  highest  degree  creditable  to  Mr.  Whitaker. 

Tit  PAyiicg  of  Oeoloyy. — Professor  Le  Conte,  in  "Silliman'a  American 
lowul"  for  November,  thus  concludes  a  paper  which  is  to  be  continued: 
'I  think,  therefore,  I  am  justified  in  asserting  that  tbe  phcmmtena  of  pliea- 
'hm  and  of  tiaty  elcauage  demonilrafe  n  crvthiny  together  horaoataUt/,  aiid  an 
<^mpMng  of  tht  whok  mtui  of  tedimenlt ;  and  liai  tlaty  cleavaye  demtM-. 
IMm  m  oMlion  Uiat  tie  up-tujeUxMi/  produced  by  ihia  cauae  alone  ia  mffident 
l*aonmdfar  Ike  eltaalion  of  the  greatest   moiintnin  cham»." 

Tie  petuu  ItiyniiboliU  or  the  gaiui  Obolellina,  tiihkh  ii  it  la  be  T — Professor 
Qdl  writes  to  "  Silliman'a  Journal "  for  August,  asserting  that  he  was  " 
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discoverer,  luid  tliat  it  tbould  bt*  Jihifiiobuln>.  On  tbe  other  Iiiuid,  Mr.  I 
Billing,  in  tUe  Bsme  JoumaJ  for  November,  tnye,  that  wiih  regard  to  publt 
Cfttion,  ho  holds  it  to  he  ihe  duty  of  an  author  who  describes  new  fosnU  tl 
make  hia  work  ncceaaible  ta  the  public.  IC  he  full  to  do  this  he 
cluni  prioritj  over  one  who  has  published  in  the  regular  way.  His  it 
may  be  aJopled  as  a,  matter  of  cmirtesy,  tul  not  to  take  precedence  a 
fair  publicolioD.  "  Prorexiior  Plnll't  pamphlet  was  not  ttcceasible  to  the  publl 
at  the  time  my  paper  was  publislied,  and  tbeTefoi-e  his  genus  JtAi/nabclm 
cannot  tnke  priority  orer  my  genus  Obolellina."  Meantime,  who  Ehnlldeddel 

The  Vtdctato  of  Mukuameoweo — This  mounbiin,  which  we  believe  is  il 
Hawaii,  has  lately  been  in  a  magQiUcant  condition  of  eicplosive  activity, 
writer  in  tbe  "  PnciHc  Commercial  AdverliBer'  thus  dcscribea  bis  obserr 
lions,  whicli.  for  lack  of  better  ones— though  they  ore  exceedingly  graphif 
— wB  give  our  readers.  On  ascending  tha  mountain  he  watched  tt«adilj> 
the  grand  fonntain  playing  before  hiui,  and  called  frequently  to  his  e 
paniona  to  nute  when  naxoe  tail  jet,  rising  far  above  the  head  of  the  tt 
Etream,  would  carry  with  it  immense  masses  of  white-hot  glowing  n 
which,  as  they  fell  and  struck  upon  the  black  surface  of  the  crtoliag  Utb 
burst  like  meteors  in  a  summer  sky-  As  soon  as  be  bad  reached  the  suniinil 
level  of  the  niountnin,  he  heard  the  muflled  roar  of  the  long  pent-iip  g 
as  they  lusbod  out  of  the  opening  which  tbeir  force  bad  rent  in  tbe  bosts^ 
■olid  bed.  And  now  that  be  w&9  in  full  view  of  tbe  grand  display,  his  «« 
were  filled  with  tbe  mighty  sound  as  of  a  heavy  surf  booming  in  upon  i 
level  shore,  while  ever  and  anon  a  mingled  crash  and  break  of  sound  tvouU 
call  to  mind  the  heavy  rush  of  ponderous  waves  against  tbe  rocky  clifia  tl 
girt  Hawaii.  At  night  the  jet  looked  luftier,  and  gazing  intently  iotg  tfaa 
flery  column  with  a  good  glass  that  he  bad,  he  couU  see  the  limpid  apaaki 
ling  upward  jet  rising  with  tremendous  force  from  out  an  incandescent  laksi 
Following  up  the  glowing  stream,  he  saw  it  arch  itself  and  pour  > 
were  in  one  broad  beautiful  cascade.  While  the  ascending  Etream  wm 
almost  sitveiy  in  its  intense  brightness,  the  falling  sheet  was  slightly  dnlla^ 
by  cooling,  and  thus  the  two  were  ever  rising,  falling,  shooting  up  in  fai" 
liont  jets,  and  showering  down  with  mingled  dashes  of  bright  light  I 
Hhooting  spray,  while  in  the  lake  out  of  which  rose  the  fountain,  and  inb 
which  fell  the  fieiy  masses,  danced  and  played  a  tbou»iiid  mimic  wavei^  Btu 
fiery  foam  snirled  round  and  round.  Upon  its  surface  danced  myriad  Jet 
and  bubbles,  and  from  its  edge  Unwed  out  tbe  rivulets  of  lava,  that  in  I 
tangled  maze  of  lines  covered  all  the  lake. 

The  term  Camlinan  should  be  lued  irvitead  of  Primordiitlm  America. — PrO' 
fessor  S.  Slerry  Hunt,  F.R.S.,  writing  in  "  Silliman'a  American  Journal,' 
November,  asks  why  this  is  not  done.  The  term  Silurian,  as  used  in 
Britain,  bos,  be  considers,  included  a  wide  range  of  formations,  from  t 
I.ingula  Flags  to  the  top  of  tbe  Ludlow  group,  and  all  this  in  spite  of  I 
wide  range  in  the  tribes  of  fostil  species,  and  notwithstanding  the  t 
formability  between  tbe  Upper  and  Lower  Silurian.  Now 
Flags  paM  into  the  Cambrian  witbout  break  or  miconfarmnbiltty,  and  will 
hut  ft  small  change  in  the  life.  What  good  scientiflc  reason  is  ibere  for  oi ' 
ting  oiT  this  comprehensive  division  of  geological  time,  Ihc  Silurian,  at  I 
point  bulb  strati  graphic  ally  and  paleonlotogicully  uniniporliint  ?   Why  shoaU 
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UurcliUun'a  nr  Sedgwick's  detennination  at  the  limits  of  the  Siluriaii,  made 
iit  to  early  stage  of  the  science,  have  anjtLing  mora  than  a  liiatoricnl 
interest  ?  To  tbruw  the  Ungula  Flops  down  into  the  Cambrian,  as  Ljell 
hM»  done,  is  riokting'  "historic  truth  "  oa  ttiucb  as  to  throw  the  PrimorUiBl 
Cambrian  beds  up.  "Historic  truth, "  in  fact,  h&s  little  weight  in  the  quea- 
tioa,  thoiigb  importAiit  as  regards  the  labours  of  two  eminent  Englisli 
gvologista.  Whiuhever  CouTBe  best  eiliibils  the  system  of  geological  truth 
ihould  be  the  one  adopted  by  the  science.  If  the  term  Canibrianbaa  adTim- 
Ufea  over  Primordial  sufficient  to  amke  its  substitution  for  the  latter 
durable,  that  will  take  place,  whatever  the  past  may  sayj  but  otherwise, 
not.  Id  a  bimilar  maDoer,  if  the  diHtioclion  between  a  Paradoridet  and  an 
Oitmu,  and  other  difforencea  leas  important  between  the  living  species  of 
tlie#e  groups,  i&  not  enough  to  demand  that  the  Primordial  (or  Cambrian) 
should  be  separated  from  the  tiilurian.  and  be  made  a  separate  and  equira- 
lent  gnuid  division  in  the  system,  it  should  not  be  done,  whatever  the 
autborily  for  it 

A  new  Fouil  Bird. — "The  Scientific  American,"  October  20,  is  responsible 
for  the  statement  that  the  skeleton  of  a  fossil  bird,  found  during  the  past 
'uiitincr  in  the  upper  cretaceous  shale  of  Kousoa,  indicates  an  aquatic  bird 
h-  large  as  a  pigeon  and  diSering  widely  from  all  known  birds  in  having 
--iineaFt  verlebrte.  The  species  is  termed  Iclithiomit  dupar. 
Tht  Ediabwgh  Geological  Soeiehj. — We  haye  received  the  first  part  of  the 
'•-cuDd  vuluine  of  UiU  Society's  Transaclions.  It  is  full  of  admirable  papers, 
iboDgb  they  are  somewhat  late  in  their  publicatioQ.  Several  tine  plates 
accompany  the  volume. 


MECIIASICS. 

SUam  TraclHin  na  .Bonrf,-.— Professor  H.  "W.  Thurston  recently  gave  a 
Tcry  interesting  address  before  the  Polytechnic  branch  of  the  American 
luUtute.  lie  showed  conduaivel;  that  for  heavy  truckage  on  common 
nada  and  ttieets,  the  steam  traction  engine  may  be  used  with  an  economy 
eJ  •etenty-fivB  per  cent,  over  the  coat  of  employing  horses.  In  other  words 
Meam-carfs  can  be  employed  at  only  one  fourth  of  the  present  expense  of 
katK-earti.  During  the  subaequent  conversation,  the  subject  uf  steam 
>tK«t  cars  and  carts  was  talked  over,  and  one  of  the  members  e:<pressed  the 
lidiculoua  and  monstrous  opinif,ii  that  the  reason  why  horses  were 
(lightened  at  the  steamers  was  because  the  animals  were  superalicioua. 
Tli»y  saw  the  machines  were  without  horaea,  and  instantly  assumed  that  the 
soreaient  was  the  work  of  the  deviL 

A  JWpetiial  Jtfof.iim  Sreindler.  —  A  correspondent  of  the  "Scientific 
Anerieui,''  Mr.  II.  R.  fiirdsall,  of  Green,  New  York,  gives  a  description  of 
"»  perpetual  motion,"  constructed  by  an  adventurer,  which  worked  so  well 
tlitt  he  succeeded  in  obtaining  auma  of  money  (3.500  and  1,800  dollars) 
from  various  simpletons,  and  then  left  "  to  secure  bis  European  patents." 
Hs  bas  not  returned,  and  a  visit  to  bia  deserted  apartment  has  revealed  a 
hnle  in  the  wall  and  certain  surreptitious  mechanism  by  which  the  per- 
riiual  motion  was  driven.  The  Ijeautiful  device  which  elicited  the  sutn  J 
wh.  XII. — no.  XLVi.  n 
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ecriptions  of  tlip  inlinbitnnta  of  Chennngo  coiinlv  wm  n  self-moviog  pmnp, 
and,  actnntod  by   some   roncealt'il  clock-springB,  it  was  tlie  deliglit 
wonder  of  the  Ticinity. 

Euleito  be  Obtenxdto  Prevent  Explosianiiof  Iloller», — In  the  "BayeriwIiM 
Industrie  und  Gewerbe  Blntt,'"  for  September,  Herr  W.  Horn  gi»E»  k 
801109  (if  rules  which  we  have  no  doubt  will  be  moat  Taluable  to  engiae«ik 
If  these  rules  were  cnnstnntly  ndopted,  we  doubt  not  that  explosiona  woa~ ' 
be  of  far  less  frequency  than  they  nnw  are. 

Thf  Great  Panipiag  Enr/ine  of  Chicago. — An  immense  pumping  engii 
hu  lat«ly  been  compleled  And  successfully  opemted  in  Chicago.  It  is  ai 
1,200  horse  power,  and  cnnsitts  of  two  macliines  connected  by  a  sin^ 
shaft.  The  tn-o  slenni  cylinders  are  cacli  7fl  inchen  in  iotfrnal  dhuneta 
and  allow  a  20  (t.  stroke  of  piston.  The  steam-che^its  are  provided  wH 
double  puppet-bnlanced  tbItcs,  nnd  the  unhooking  gear  is  arranged  so  tin 
both  engines  may  be  controlled  at  the  front  of  either.  The  flywheel  is  3S  11 
in  diameter  and  weighs  3:)  toas.  With  the  exception  of  the  great  machiiii 
at  naarlcm,  Holland,  of  which  the  diameter  of  the  cylinder  is  IS  ft.  a 
stroke  10  ft.,  there  is  probably  do  larger  pump  in  existence. 

Mtchanice  of  the  Propoied  Channel  Steamers. — With  regard  to  (1 
intereslingsubjectwemayrefer  to  our  ori^nal  articles.  Mr,  Mcrri6eId,F.ILS, 
has  there  described  the  three  principal  vessels  that  are  proposed,  and  ban 
far  each  of  them  is  likely  to  folBl  the  deared  resulL 

A  Mechanical  Means  for  prerenlinff  Hatj-ricks  from  Heittinff  has  h 
just  adopted  nt  the  late  Prince  Consort's  farm  and  the  Norfolk  &191  N 
Windsor.  A  long  perforated  tube,  fixed  in  sliort  lenglha  whicll  fit  iatj 
each  other,  is  built  into  the  body  of  the  rick  as  it  is  carried  up,  ua 
snrmounted  by  a  cowl,  which  turns  with  the  wind  and  provides  a  constM 
downward  curront ;  an  upward  current  is  also  arranged  for  in  an  inu 
tube,  which  is  solid,  opens  at  the  bottom,  and  so  completes  the  rircuJiitioi 
This  inrcntion  is  also  adapted  to  granaries  and  ships  in  transit,  but  in  thsa 
cases  several  arms  are  provided,  running  out  from  the  central  shaft  st  rigid 
angles,  go  as  to  distribute  the  air  through  the  body  of  the  grain.  The  a 
of  perforated  tubes  for  preserring  grsin,  meal,  &c.,  in  storehouses,  gi 
and  in  barrels,  is  an  Amcricau  invention,  and  has  long  been  in  use  in ' 
United  States. 

A  huge  Hailicni/  TukwI. — A  contract  has  lately  been  signed  between  t) 
directors  of  the  St.  Golhard  Railway,  Switzerland,  and  M.  L.  Fkne,  d 
Geneva,  for  the  boring  of  a  new  nulway  tunnel  through  the  Alps,  w  ~ 
promises  to  surpass  anything  of  the  kind  yet  attempted.  The  length  ofllw 
tunnel  will  be  n  little  more  than  nine  miles.  Cost  2,000,000/.  The  wot 
is  to  be  finished  within  eight  years ;  and  if  sooner  finished  the  contractor  tt 
to  receive  20(M.  a  day  for  each  day  Jn  advance  of  the  contract  time. 

Iniprovemmt  in  Steel  Mantifartwre. — At  the  .Austrian  Steel  Worka  1 
Neuburg,  Styria,  Chevalier  Stummer,  of  Trnuenfels,  has  carried  out  a  larga 
series  of  experiments  in  order  to  weld  tlie  interior  particles  of  «wt  steel  h 
each  other  a/i  strongly  as  possible,  nnd  to  prevent  the  honeveomb,  which  ti 
an  accumulation  of  fine  pores,  GUed  with  elastic  gases,  which  are  inclosed 
in  the  cooling  metal.  The  principal  n-sult  of  these  experiments  is  that  it  ii 
quite  possible,  by  exposing  the  semi-fluid  metal   to  groat  prewiure,  to  nnitft 
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n  rerv  limited  space  iu  the  cenlro  uf  the  stent  block, 
most  importance  id  tbe  mBDufacture  n!  heavy  6t«el 
nriluaace,  whicb  19  intended  to  bear  tbe  tlrnin  of  very  great  cIinrgt-'B,  as  in 
thiit  caae  it  is  ju8l  the  central  part  of  tbe  barrel  which  is  bored  out  and  the 
p«TfKtly  Bound  part  of  it  li'ft  to  ronn  the  vail  of  the  gun,  Thus  Qie 
|>Ti!BiiiTe  of  from  G  to  0  tons  on  the  square  inch  will  be  sulficient  to  com- 
press K  red-hot  steel  iagot  before  its  eolidificstion,  and  give  it  an  even 
itnicture  throughout  the  whole  mass,  while  the  iuipant  even  of  a  very 
hrary  aleani -hammer,  like  Kriipp's  W-toD  hammer,  ia  principally  spent  on 
ihi.'  outer  part  of  the  bloch,  and  the  reaiilt  will  be  the  absorption  of  the 
piirer  before  it  reaches  tlie  centre,  and  the  exterior  of  the  maM  wiD  be 
■  IinigBted  and  cause  the  tearing  asunder  of  the  centml  part.  Only  very 
lioiTy  hammers  or  rams  will  elFectunlly  ovennme  the  va  inerlue  whicli  n 
i-fj  heavy  casting  opposes  to  them. 


MEDICAL    SCIEXCE. 


.^  Oiramil  Earoftean  IViarmaeopaia  if  likely  to  be  formed  eventually.  At 
nil  p«nt8  already  a  considerable  number  of  disUnguisbed  medical  men  ate 
fifongly  in  favour  of  it.  Dr.  Thudichum  read  a  paper  on  the  subject  at  the 
mijtljnp  of  the  Pharmaceutical  Society  on  the  evening  of  November  16th. 
Atttniptti  have  been  made,  according  to  Dr.  Thudichum,  for  the  piut  200 
I'lrn  but  alas !  unsuccessfully. 

TV  Vrtliie  of  Ckloraliim  as  a  dleiH/ednnl  has  been  tremendously  over- 
Wwl,  This  is  not,  as  many  represent,  a  quite  recently  discovered  aubatance, 
but  ■  very  old  one,  and  one  too,  whose  disinfecting  qualities  were  known. 
R«gardin(c  these  properties  a  recent  writer,  Professor  A.  Fleelc,  states  that 
liolli  the  disinfeclinp  and  purifying  power  of  chloralura  stand  below  those  of 
Jiim,  nr  sulphate  of  alumina  and  copperas  (prolosulphate  of  iron),  which 
furthiT  recommend  themselves  by  their  much  greater  cheapness.  To  sum 
op  the  argument  concertunfr  the  value  and  composition  of  the  preparation  of 
dloralum  :  1,  The  preparations  of  chloralum  have  nothing  in  common  with 
the  Hmilarly-sounding  chloral  hydrate,  and  ate,  in  point  of  fact,  mistutes  of 
cidoride  of  aluminium.  2.  The  preparations  of  chloralum  contain  chlorine 
combinatjuns  of  lead,  copper,  and  arsenic,  which  renders  their  emploj'ment 
not  &ee  from  danger,  and  which  would  render  their  employment,  as  a  medi- 
cine or  saan  astringent  for  open  or  suppurating  wounds,  dangerous.  3.  Tbt* 
price  of  the  preparations  of  chloralum  bears  no  relation  either  to  their  nature 
or  their  effect.  Considering  that  the  liquid  chloralum  yields  a  clear  prolit 
of  at  least  700  per  cent.,  and  the  wadding  400  per  cent.,  the  limits  of  trading 
may  bo  conndered  as  overstepped,  4.  The  result  of  these  experiments  is 
that  chloralum  and  the  preparations  made  from  the  same  must  be  classed 
ojnong  Ihi*  worthleaa  arcana,  and  in  the  interests  of  the  public  health,  as  well 
as  in  the  material  interests  of  the  public,  a  most  decided  warning  must  be 
givHi  a^inst  the  purchase  of  the  same. 

Efeett  of  Svbslances  jvhic/i  alter  the  Slood-corpVKki.—il.  Hitter,  of  Stn 
burg,  gives  the  following  retiimf  of  the  results  of  his  researches  on  ttus  bi~ 
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ject.  ("CbemicHl  Kt;ws,"  Sept.  27.)  WTien  aninidb  are  siilijecled  Ifl  tha 
Mtion  of  subatunces  which  greatlj  alter  the  blood  globulw  (nn  compoiuids  of 
BnlimoDj,  arsenic,  and  phosphorus),  pryataU  of  htoniORlohin  appear  i: 
deforcaed  globules ;  the  blood  ia  rmeoiic,  tho  alhumeii  in  the  jilDbule*  diini- 
niahea  ;  the  fibrin  increAeee,  the  proportion  of  gas  diininiiihert ;  gluoiM 
generally,  but  not  alwiiys,  increases;  fatty  matters  nnd  chlost^iine  always 
increase;  and  the  vftriHtiona  in  these  correspond  to  the  dose  of  the 
and  the  alteration  in  the  glohulea.  The  composition  of  the  urine 
also  1  the  enlira  quantity  of  nitrogen  nnd  nren  diminishes ;  the  a^iditf 
ditniniabes  nnd  gives  place  to  tJkaliniiy;  uric  acid  alvrays  increnaes,  when 
tlie  globules  are  tp'eatly  chiin^d.  The  urine  contains  abnormal  principles, 
which  are  most  fret^tiently  colouring  matters  of  the  bl!e,  albiitnnu,  ntid  some- 
tames  htenioglobin.  The  compounds  whose  actions  we  are  considering 
promote  formation  and  deposition  of  fat,  but  only  when  administered  in 
certain  doses. 

Microtcupie  Structure  ofthe  Brain. — Tlie  "Monthly  MicroscopieeIJ4tlT> 
Hdl"  for  November  states  that  Professor  Gerlacb  has  been  recently  examin-- 
ing^  into  this  subject,  and  that  be  has  published  the  results  of  his  inquirie* 
in  the  "  Centmlblatt,"  No.  IS.  It  seems  that,  on  applying  tbe  gold  melhott 
of  baideniog  microscopic  specimens,  he  found :  1,  That  besi( 
known  white  medullaled  nerve-tibres  running  from  the  wliite  into  tbe  gref' 
substance,  and  which  are  arranged  in  fasciculi  radiating  towards  Ibe  peri- 
phery, there  are  aieo  numerous  horizon  tolly-running,  inedullnted  fibres, 
which  communicate  bolli  with  one  another  and  with  the  rudiallj-dispoaed 
fibres,  fanning  a  coarse  plexus  visible  even  with  a  power  of  sixty  diameters. 
2.  That  in  the  mesbes  of  this  pleiua  are  contained  the  ganglion  celk,  and 
a  second  far  finer  pleius  of  eitremely  delicate  non-medullated  fibres  which 
can  only  be  brought  into  view  with  tbe  highest  powers  of  the  ii 
■yatem.  This  second  ple\us  is  formed  of  the  finest  proto- plasmatic  pro- 
ceases  ofthe  nerro-cells,  whilst  the  medulkted  fibres  appear  in  part  t«  talcs 
their  ori^n  in  it,  the  individual  fibres  becoming  surrounded  by  medulla.  $■ 
Some  of  tbe  protoplasmatic  processes  of  tbe  ganglion -cells  develop  directly 
into  meduUnted  fibres  without  branching,  and  thus  such  fibreri  originat* 
partly  from  tbe  cells  tbem solves,  and  partly  from  aplexusof  non-meduUated 
fibrcB. 

PhyaiohQij  as  im  Aid  to  Medical  Science  ia  the  subject  of  the  Academy  of 
Sciences  of  Venice's  prize  for  next  year's  (1674)  best  essay.  Tho  priie  will 
be  worth  3,000  finncs.  The  eMays  may  be  written  in  tbe  French  language, 
and  are  open  to  foreigners.  Tbe  following  is  tbe  exact  titk  of  tbe  prii* :— • 
"  Tbe  advantages  derived  by  the  medical  sciences,  especially  physiology  and 
pathology,  from  modem  discoveries  in  physics  and  chemistry  :  with  a  retro- 
spectire  view  ofthe  ayatoms  which  prevailed  in  medicine  in  pasttimaa." 

Ladif  Inveitigaton  inln  Stni-^ture — The  "British  Medical  Journal"  say* 
that  two  Rus^an  ladies,  Misses  Olga  StulTand  Sophie  Hnsse,  have  employe^ 
themselves  during  the  autumn  recess  in  investigating  ttie  circulation  in  tllK 
•pleen,  by  means  of  injection  and  microscopic  examination. 
which  were  made  on  the  spleens  of  frugs,  pigeons,  rabbits,  mice,  rata,  all4 
TariouB  other  animals,  as  well  na  ofthe  human  subject,  were  carried  on  i 
Dr.  Frey's  laboratory.  They  have  published  an  account  of  their  esamiaai- 
Cloa  aod  itx  reaulu  in  the  "  CentralWatt"  (or  "So^.^. 
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METALLLRGY,   MlXEltALOGY,  AND  SUXING. 

Vdymium  a  Gmttitufnl  pf  liritieh  Minerals — Prof.  A,  II.  Cburch,  M.A., 
S.,  writes  to  thi)  "  Chemical  News  "  (September)  to  sny  Ihnl  Didymium 
TM  firat  disoivered  in  a  Britisii  mineral  by  Mr.  C.  Greville  'Williami,  F.Ii.S., 
in  the  year  1R65,  This  fact  b  recorded  in  the  "  Cbemical  Newe,"  vol.  lii. 
p.  183.  "  The  mineral  containing  this  rare  metal  was  described  by  me  as 
'anew  Britiali  mineral  containiag  cerium.'  Analyses  proved  it  to  be  a 
bydraled  phoGphnte  of  the  cerium  metnli>,  the  latter,  calculated  as  ceroiu 
oxide,  cons titu tin);  no  less  than  Gl'O  per  cent,  of  the  mineral.  Specimens  of 
this  mineral  may  be  seen  in  tlie  British  Muaeuni,  Mineral  Case,  No.  67.  It 
is,  howcTer,  Tery  rare,  and  I  healaled  to  Bacrifico  the  specimens  wbicli  1 
po«CE«  in  order  to  attempt  a  precipe  estimation  of  each  of  tile  cerium  metals 
proeut.  It  occurred  in  a  Uomish  copper  lode  on  quart*  and  Idllas.  A 
coadse  description  of  the  epecies  wilt  be  found  in  Dana's  *  Mineralogy,' 
p.  &5S  (5th  edition,  1868)."  The  above  remarks  were  suggested  by  Mr.  C. 
Ilonier'a  nota  on  the  presence  of  didyminm  in  pyromorphite  ("Chemical 
Sevi,"  vol.  sxvi.)  The  occurrence  of  cryptoliie  in  certain  British,  m  well 
u  foreign  specimens  of  apatite  hna  been  ascertained.  Now  as  cryptolite  is 
ui  anhydrous  phuephate  of  tbe  cerium  metals,  it  ma.y  be  considered  that  the 
diKorery  of  this  spades  in  apatite  is  equivalent  to  the  detection  of  didy- 
iiiiiim  in  thai  mineral.  I  must  say  I  have  failed  to  Und  even  a  trace  of 
riyjilolite  in  tbe  true  asparagus -stone,  the  beautiful  greenish-yellow  crystals 
iif  apatit*,  from  Jimiella,  in  Murcia,  Spain.  Mr.  Homer's  discovery  of 
didjmium  in  pyromorphite  will  naturally  lead  to  the  seai'ch  for  the  otli^ 
(eiiuDi  metals  in  that  mineral, 

fMiot  it  Amffiam  Sttrlinj  f — This  is  tbe  nnme  which  the  manufacturers 
iuTB  given  to  a  new  alloy  whose  construction  is  at  present  a  secret.  The 
"SoientiHc  .\mericHn  "  (October  2(1)  says  that  a  company  has  been  recently 
filmed  in  the  United  States  for  tbe  introduction  of  this  alloy,  termed 
''.\niennui  sterling."  The  composition  is  as  yet  unpatented,  but  resulbi, 
dnwn  from  a  series  of  careful  tests  and  experiments,  point  plainly  to  the 
iict  that  Ibe  new  metal  is  not  only  a  discovery  of  great  importance,  but  to 
ill  appearances  calculated  to  revolutionise  a  large  and  fiuurishiog  branch  of 
induitry.  In  its  crude  state,  this  new  alloy  resembles  nickel :  but  after 
being  worked  up,  it  is  almost  uodistinguishable  from  silver.  Unlike  the 
isllcr  metal,  it  does  not  tarnish  and  is  unaiTected  by  sulphuriius  vapours,  so 
■bit  it  is  eminently  adapted  to  replace  silver,  Britannia,  or  the  ordinary  alloys 
in  Ibe  manufacture  of  table  ware.  Articles  of  food  have  no  action  upon  it ; 
alkalies  produce  a  temporary  taminhing,  which  may  be  immediately  removed 
bf  a  slight  rubbing  with  the  hand.  Made  in  the  form  of  cutlery,  the  alloy 
potKMea  none  of  the  diEfldvantages  of  steel  or  plate ;  it  takes  a  keen  cutting 
tdge,  requires  Utile  or  no  cleaning,  and  is  unaffected  by  ordinary  organic  acide. 
Eoives  made  from  it  show  no  black  edges  after  short  usage,  as  is  the  case 
with  plaie,  while  they  can  be  ground  or  sbnrpened  whenever  necessary. 
'Die  melal  is  unusually  flexible  and  tenacious ;  a  table  fork  made  from  it  was, 
IT  presence,  twisted  into  a  perfect  knot,  without  showing  the  least  flaw 
'  aatiun  of  breakage. 
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Belgian  Cunliii  //iiyaiii, ^Unquestionably  a  leige  noiount  of  Belgian  coil 
is  bein)^  iutroduced  here,  owing  to  tbe  extxavagaot  prices  demAnded  bj 
English  eoal-maaters,  who  have  rai»Hl  the  prices  entirely  independent  of  tbe 
cost  of  the  mca  whom  they  employ-  The  Belgian  indnstrinl  journals  are 
jnbilant  oi'cr  the  astonishing  demand  for  coal  wbicb,  in  consequence  of  lia 
gnat  rise  in  the  British  price.a,  U  now  ehipptid  in  large  quuititiee  to 
England.  They  state  that  the  prices  given  are  so  great  that  it  is  imposaUs 
to  trace  the  course  of  the  marliet  The  proprietors  of  mines  not  only  sell 
tbe  coal  ub  fast  as  it  is  extracted,  but  aie  actually  obliged  to  refuse  lugs 
numbers  of  foreign  orders  on  account  of  being  unable  to  fulfil  them. 

Italian  Mitinif  Frojresn. — The  reports  do  not  appear  Tery  exttaordinarif 
which  reach  us.  With  the  exception  of  10,000  tons  of  ruGnud  sulpfaur 
derived  from  the  Raman  mines,  all  of  th.tt  material  obtained  from  Italy 
comes  from  Sicily,  and  is  exported  in  a  crude  state.  The  IjjUtl  value  of  tb« 
sulphur  is  nearly  1,040,000^,  not  including  the  export  duty  of  eight  sliillin;^ 
per  ton,  which  is  paid  by  foreign  buyers.  There  are  about  Ii)|00O  work- 
men engaged  in  this  industry,  5,000  minors  and  14,000  operatives  employed 
in  transportation,  refining,  &c.  The  carrying  of  the  sulphur  from  the  minea 
to  ports  of  embarkation  furnisher  labour  for  30,000  additional  workmen. 
The  iron  drawn  from  Italy  and  the  articles  nmda  therefrom  represent 
annually  a  value  of  800,000/.  The  production  of  the  foundries  does  not 
exceed  23,000  tons,  The  total  product  is  but  one-lifth  of  tbe  entire  Rmotint 
consumed  in  the  country.  I^tid  and  zinc  are  derived  almost  exoluaivBly 
&om  Sardinia.  Their  extraction  requires  10,000  workman,  and  quantjtiea  fa> 
the  valua  of  4»0,000;.  are  produced.  The  le-'ui  ore  is  argentiferous,  but  tha 
■Irer  m  found  in  extremely  small  amounts.  The  zinc  is  exported  to 
Belgium  and  this  country.  The  quantity  obtained  yearly  reaches  30,000 
tons. 

ExammatioH  of  the  CnjtlnU  of  Zeueile.—PtofsasoT  Von  Rath,  the  dis- 
tinguisbed  crystallography r  of  Bonn,  is  said  to  hare  found,  through  the 
examination  of  a  twin  crysttil,  as  well  as  by  measurements,  that  the  ciyalili 
of  leudte,  instead  of  being  isometric  trapezobedrous,  are  really  tetragonaL 


MICROSCOPY. 


The  ITuliiliMiicnl  Siriirturt  of  Nemntopkycuf  Zojnni.— We  merely  refel 
to  tbe  pnper,  for  it  is  too  long  for  an  abstract  It  is  by  Mr.  W.  Carrutbei^ 
F.R.S.,  and  is  of  importance,  from  the  circumstance  that  it  goes  fully  into 
the  discussion  of  tbe  literature  and  anatomy  of  this  remarkable  plant,  And 
lays  clear  Dr.  Dawson's  position  in  tbe  discussion  that  it  has  given  riaa  ta 
— Motdhlt/  Microsci^ail  Journal  {Oetoher). 

7^  Structure  of  Diatoms. — This  subject  is  referred  to  in  anumber  of  the 
"  Monthly  Micoscopicftl  Journal "  (October).  That  journal  refers  to  tbo 
researches  lately  carried  out  by  Professor  Weis*,  which  appear  of  import. 
Mr.  Stephenson's  recent  experiment  of  mounting  diatoms  in  a  very  dense 
fiuid,  such  as  bisulphide  of  carbon,  is  also  of  equal  interest.  We  m»y 
expect  a  paper  on  the  subject  soon  from  some  member  of  the  lioyal  Micro- 
scopical Society. 
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EupoditcuD  A'lfits  IVopgrlij  E.iamintd. — Mr.  SlHck  mtya  lliiit  wliea  Sir. 
^^I.uham'a  tvAvx  niuininntnr  is  fiucceserull,v  einplnyed  upon  EupiidiKUt 
.Ir^iu  D  coDaiHeroblc  pnrUoQ  of  the  drculiLC  Tiilve  will  become  cleu  and 
plttn,  aod  it  wilt  1m  eeeu  that  U  is  eDlimlj  cuDiposed  itf  tpLerules  of 
ililtrTctit  ciiea  and  Tiiried  nggrej;nli(iii.  Hadintiug  from  a  central  portion, 
nccupied  by  iniBulo  nndcloetly-piiclied  sphL'tulon,  b(ui>U  will  be  seen  pro- 
I'i-eding  to  Uie  i-irciiiuferenue  u(u:h  one  composed  of  minute  Bpherules,  that 
ipp»r  in  clu««  cnntnct  under  nn  |,  with  eyopieces  up  to  D  of  Itosa'  ayslem. 
G(l«e«D  tbcs«  buiils  tirelnrger  spherules,  frequently,  but  by  no  means  um- 
vfsJlj,  KTnt]«,'ed  mfvars,  ki  tbiil  wbi^n  Been  with  powers  too  low  for  thwT 
dulinct  wpnratiuii,  lliey  appear  to  form  pattenu  like  the  Uotliic  quBtrofoilH, 
Hill  look  like  boles  wbeu  tlic  li^bt  pasMia  straigbt  tbrou!;b  tbem. — MonUdij 
iliovteopiral  Jmtraal  (Dec.  167:2). 

falUi  New  H'td-Oli/iictive  ,^4.— On  tbisDr.  Woodwwd  spenka  most  fnvour- 
Lie.  Fiir  initaace,  with  regutd  to  the  performance  of  the  dry  combinstionB 
:  'Jii>  objooUve,  lie  murely  says  that  Uiuy  ^\e  him  ihe  etrita  of  Amp/U- 
,.'!'ni  pellHcida  rstber  belter  than  any  dry  objective  be  has  ct«t  tried. 
ill  liu  nut  tested  them  aa  yet  to  any  exiont  on  other  objects,  because  of  tho 
:...iaifu t  superiority  of  the  immersion  work.  The  behaviour  of  the  objei^tive, 
w'utm  usihI  wet,  ia  certainly  admirable.  In  illustratiuii,  hu  furwordad  to  tba 
^icielj  n  new  si-rics  of  liowaof  Nnbert'a  plate  froni  the  lowest  to  the 
)ii^lii!iit  bauda  tukeu  by  it.  Tbese  picltirvs,  which  cerlninly  excelled  all 
fi:f  farmer  work  on  the  plnte,  were  purposely  t.ikcn  from  the  ordinarj' 
I  ijck-buttouied  plule,  accessible  lu  most  microscopista,  in  order  that  thoae 
i.i'^mded  might  compare  what  ibey  can  see  by  their  objectives  with  the 
»«rk  Ibui  submitleil.  Most  of  the  negativaa  were  made  with  a  power  of 
I  >toai  1,200  diameters;  but  as  paper  prints  of  the  19th  band,  with  this 
I  pooer,  are  so  indistinct  as  to  be  practically  vahieleas,  hs  has  added  one  of 
I  (btlOlli  band  from  aacgative  taken  with  about  1,600  diameters^  one  of  the 
r  l£lii|  for  compai^sou,  ti^en  nt  the  same  distance,  with  the  same  cover  oor- 
irttion ;  and  lastly,  an  enlargement  of  the  10th  band  picture,  which  he 
.  <pud  would  Btrveto  illustrate  the  aubjuctof  spurious  lines  nn  tho  edges  of 
'  «  bond,  as  well  as  to  display  the  tine  resolution  of  the  real  lines  obtained 
l'Wb(<  objective  employed.  "  It  will,  of  course,"  he  says,  "be  expected 
:ii  ii  I  nbould  say  something  of  the  comparative  merits  of  this  new  objective 
iMr.  Tolles,  and  the  immersion  front  of  the  Powell  and  Lealand  ^Vth, 
.'.  Lii'b  has  done  so  much  good  work  for  me  uuce  18611.  Certainly,  I  must 
.I1L'  Ihi;  new  Tullea'  objective  the  preference  on  the  plate,  and  on  Ariipki- 
:  -'-"ra  pel'unda,  both  by  sun  and  lamplight.  On  other  tests,  t  have  not  as 
■I  lioni!  enough  work   to   particularise."— .WowWy   Microsoapicai  Journal 

The  "  Minia/Hre  Mdhod  "  of  Estimating  Objective*. — This  mode  haa  been 
I'll  described  by  Dr.  Tijiott  at  the  last  meeting  of  the  Royal  Microscopical 
"'KJely.  The  method  winch  becalla  the  miniature  metliod  is  as  follows: — 
I'iKethe  object-glasfi  in  the  poailiou  of  a  condenser.  At  exactly  lea  inches 
fnm  the  fitafie.  adjust  a  scale  of  inches  and  tenths.  Bring  the  image  of  the 
nJe  upon  ground-glass  elide,  with  its  ground  eurface  downwards.     The 

rt'lass  now  shows  a  miniature  of  the  scale.      Now   replace    it   by  a 
iter  slide,  and  viewing  it  ufVA  ii  /niv  poicer,  readjust  the  condoneing 


(■bjecl-glnes,  bo  iw  tii  bring  Ibe  imog«  nf  the  acsle  into  B  focii*  wcomtely  eft- 
incident  with  the  divifioua  of  (be  stage  luicrometer.  The  Aftual  aiie  ot  tb« 
miniature  scale  can  be  read  off  upnn  the  etAge  micrometer,  which  i 
medlatelj  gives  the  amouDt  of  diminution,  niid  therafore  of  ibe  enluge- 
ment. 

Mieroif.opical  Faperi  of  the  Quarter. — The  following  la  k  list  of  nil  the 
papers  on  microscopic  matters  which  hn»B  appeared  in  the  "  Monthlj 
Uicroscopical  Joumnl"  during  the  past  three  monthii,  October,  Novembe^ 
And  December:— "On  Bo^  Masses."  B;  R.  Bruthwute,  A[.D.,  F.L.S. 
"  Beply  to  '  Further  Remarks  oa  ToUes*  ^th  and  Powell  anil  Ltuiland't  Im- 
mersion J^th.' "  By  Dr.  J.  J.  Woodward,  U.S.  .A.rmy.  "On  Uie  Histoij, 
Hutologjcol  Structure  and  Affinities  of  Kttnntophynit  Logani,  Ciat.  (Pmio' 
taxilcf  Logani,  Dawson),  an  .-Mga  of  Dcvoniui  Age."  By  Wnj.  L'HrrutheB, 
F.H.S.,  &c.  "  On  the  Active  Tart  of  the  Nertfe  Fibre,  and  on  the  PrubaUs 
Nature  of  the  Nerve  Current."  By  LJonel  S.  Beale,  Fellow  uf  (he  Rojal 
Society,  and  of  the  Royal  College  of  Physicians,  Physician  to  King's  CoUeg* 
Hospital.  "  On  the  Regeneration  Hypothesis,"  By  Br.  Louis  ELsberg,  C 
New  York.  "  Ou  the  Use  of  Monochromatic  Sunlight,  as  on  aid  lo  Uigb> 
power  Definition."  By  Oi.  J.  J.  Woodward,  U.  S.  Anuy.  "  One  of  t 
Common  Mooads."  By  Professor  Albeit  IT.  Tuttle.  "  Is  Pedalion  k 
Botifier  P"  By  C,  T.  Hudson,  LL.D.  "  On  the  Structure  and  Development 
of  the  Crow'sSkull."  By  \V.  K.  Parker,  F.R.S.  "  Remarks  «n  the  Reso- 
lution of  the  Nineteenth  Band  of  Nobert's  Plate,  by  certain  Objeetireif 
especially  by  a  new  Totles'  Immersion  ;~th."  By  l)r.  J.  J.  Woodward, 
U.  S.  Army.  "Aperture  of  Object-gloeses."  By  F.  IL  Wenham. 
cription  of  the  Plates  niuslrating  Mr.  W.  K.  I'urker's  Paper  on  £ 
Deyelopment  of  the  Crow's  Skull."  "  Proposal  for  a  Standard  of  ~ 
parison  of  the  Magnifying  Powers  of  Compound  Microscopes."  By  J.  E 
Ingpen,  Esq.  "  On  the  Structure  of  the  Valves  of  Evpoditnu  Aiytit  and 
Iilkmia  Enerci>,  showing  that  their  Silicious  Deposit  conforms  to  llw 
General  Plan  of  Deposition  in  Simpler  Forms."  Ify  Henry  J.  SUck,  F.O.& 
Sec  R.M.S,  "  Notes  on  the  Develupmeut  of  tbe  Nervous  System  of  l3n 
Annulosa."  By  It.  T.  Lowne,  M.K.C.S.,  F.L.S.,  Lecturer  on  Physiology  ■! 
Middlesex  Hospital  Medical  School.  "  Notes  on  New  Acarelli."  By  J.G 
Tatem.  "  Oo  a  Proposed  Standard  Micrometer  Eye-piece,  or  Etdomelec, 
and  on  b  Uniform  and  Easily  Applied  Method  of  Naming  Jdier 
ObjectiTsa."  By  George  Findley.  "  On  a  Method  of  Ascerlaininy  Uag 
fying  Power  and  Minute  Magnitudes  by  Mtuialures.  By  Dr.  Itoystoa 
Pigott,  M.A,,M.D.  Cantab..  M.R.C. P.,  F.C.P.S.,F.R.A.8.,  M.R.I.,  F.R.MJ9. 
late  Fellow  of  St  Peter's  Coilege,  Cambridge.  "  On  a  Method  of  ^tinal 
ing  the  Optical  and  Actual  Thickness  of  Microscopic  Covering  GlnsB."  ^ 
G.  W  Royston-Pigott,  M.A.,  &c. 


Pattage  of  ireat-royl  tlimiigh  Inelinni  DiathmnanrMU  Flata. — T 
title  of  a  valuable  physical  paper,  by  Professor  Knoblauch,  in  a  lat 
f  "  Poggendorff*!  Annalen."    It  is,  however,  abstracted  in  tbe  " 
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part  of  lliia 
;  the  becDud, 


•  DeeemberO,  1873.     We  mny  mcnlion  tliat  the  t 
r  tnats  (.f  Uie  intluenee  of  polansation  on  ihe  pbcD 

that  of  tbe  Dfttore  of  lh«  plate  aa  records  nbijurptioD. 

A   .V«Te  Jinmoinin   Gahviik  ISle. — ThU,  wliicb  is  ibe   invenUon  of  M. 

Gftiffe,  is  dcKiibcd  in  "  Sillim(in'a  Juurnsl  of  SL-Jence,"  November.  He 
mji,  tlie  "  high  prico  of  gRlvsnic  piles  and  the  difficulty  of  procuring  them, 
beiiig  often  aji  obstacle  to  tlie  appUcntiona  vhich  might  he  made  of  them,  1 
MMyed  the  possibilily  of  deTisiag  an  apparatus  that  one  could  make  anj- 
wbera  without  the  aid  of  the  professional  workman,  with  substantirea  of 
little  value,  widetj  spread  in  commerce,  and  possessing  the  essenlinl  quality 
of  conslOQcy  in  the  effects.  The  pair  which,  after  some  triala,  I  have 
adopted,  recembles  CiiUaud'B  in  its  form,  used  some  years  Mnce  on  tele- 
irraphic  lines ;  but  iU  elements  Ate  differeut.  It  cousieta  of  a  vessel  into 
wliich  dip  two  i-oda— one  of  lead  the  other  of  t\QC.  The  leaden  one 
dMceods  to  the  boltum )  the  tine  is  one-half  shorter.  The  bottom  of  the 
Tewel  ia  coated  with  red  oxide  of  lead  (minium),  and  the  exi^iting  liquid  is 
water  contJiining  10  per  cent,  of  clilothydrate  of  ammonia.  The  electro- 
BiiJtiTe  force  of  tbis  pile  is  about  one-third  of  that  of  a  IJuoseu'a  pair ;  its 
intenial  resistance  is  slight,  and  varies  little ;  the  chloride  of  zinc  formed 
does  not  eensibly  aller  the  conductivity  of  the  exciting  liquid  ;  its  con- 
stancy ia  great ;  finally,  the  expense  ia  almoBt  nothing  when  the  circuit  ia 

A  XtK  rnekH  SprHroKujH;  for  which  many  advanlages  are  claimed,  ia 
stated  to  hare  been  invented  by  M.  Hoffmann.  It  seems  to  be  a  very  con- 
TRiient  fami  of  spectrosL'opo,  that  can  be  carried  in  the  waistcoat  poclict, 
aad  is  yet  capable  of  really  wonderful  effects,  considering  its  diminutive 
axe,  producing  a  krite  and  brilliant  spectrum,  the  violet  mys  of  which 
fitend  far  beyond  the  line  0.  It  has  a  lens  of  rock  crystal,  with  perfectljr 
flat  parallel  faces  at  each  end  to  keep  out  all  particles  of  dust,  Jtc.  The 
organ  of  dispersion  and  analysis  is  a  compound  priacnoid  formed  of  three 
alternating  prisms,  one,  of  tbu  most  powerful  dispers)ve  Hint  glass  that  can 
be  procured,  between  two  reversed  prisms  of  crown,  the  angles  being 
■pecially  nnd  skilfully  arranged.  The  combbation  \i  completed  by  an 
ordinary  compound  doublet  lens,  of  suitable  focal  length, 

A  Uimu  Fire  eaund  by  Eledrical  Ajiparalnt. — It  is  stated  that  n  fire 
recently  broke  out  in  the  tloaring  of  one  of  the  offices  of  the  Western  Union 
Tdegraph  Company  in  New  York,  which  was  found  to  have  originated  In 
a  cable  of  cotton  covered  wire  saturated  with  paraffin,  through  which  the 
lines  entered  the  office  beneath  the  tloor.  From  some  cause,  probably 
lightning,  n  connection  had  been  formed  between  two  through  wires  attached 
to  large  main  batteries  at  the  general  office,  and  which  were  connected 
with  Opposite  poles  to  the  ground.  Two  large  batteries  were  thus  con- 
nected and  thrown  into  abort  circuit,  developing  an  intense  heat  and  setting 
fire  to  the  inflsmmabio  paraffin  covering  of  the  wire.  If  tbis  eingular 
occurrence  had  happened  after  the  closing  of  the  office  at  night,  it  might 
have  resulted  in  the  destruction  of  the  building,  and  Ihe  cause  of  the  tire 
would  have  remained  a  mystery.  Of  course  an  accident  of  this  kind  could 
hardly  have  been  foreseen,  hut  it  serves  to  point  out  the  necessity  of  caulioa 
in  numing  wire*  under  the  peculiar  conditions  described. 
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A  Xovel  mid  PcciiUiir  iiiwlr  of  Teh'grapkiiuj,  dcconliiig  to  a  ]ialent  rrMjently 
tiikt'ii  oul  in  Aiui!riCB,i«  described  in  llio  "Sdentilic  Ami!rioan"forNo»cmbeil 
The  ixiventors  proride  a  thin  and  narrow  condu<;UDg  Ufia  or  «tTip  of  n 
on  which  thvy  cuiboas  tbe  metsngo  in  thii  Morw  cliM nuclei's,  Kiid  tbls  strjg 
the;  draw  tbroiigh  a  trnnsmitting  instraacnt,  which  is  an  arrangrd  that  1 
meitilUc  pen,  or  »t</Uii,  which  is  in  communii'alion  with  ana  pi>le  of  tb^ 
battorj,  will  only  touch  the  upper  surface  or  the  chaiHi'lm,  na  tbe  otiiy 
passes  ftlnng  through  the  machine.  The  undi.-r  Burface  of  the  atrip  or  ti 
is  in  (.-oromunictttian  with  ihe  othtr  pole  uf  Ibu  battery  ■.  cujasequeutly 
whenever  the  tli/lu*  cornea  in  contact  witli  an  embossrd  chnmcter  or  mgnil^ 
tliD  electrical  circuit  is  closed  and  a  sitmal,  currefpondiii)i:  Uj  the  e 
signal,  is  tnutatnitted  over  the  line  wire,  to  the  recoivin)^  inatrumctit  at  tl 
opposite  end.  The  teceiviog  instrument  may  be  rnadi*  on  the  plan  of  tl 
Morse  instrument,  and  is  intended  to  be  so  arrniiged  that  it  will  indont  a 
emboss  the  signals,  na  fa«t  as  rcceiveij,  upon  a  metallic  strip  like  that  U 
in  firat  sendiD;^  tbe  measagu-  Seveml  advontapes  ntti^tid  this  method  t 
telegraphing  and  recoi-ding.  The  traosroisaion  of  mussngps  once  foinnad  a ' 
be  much  more  rapidly  effected  than  horetofore. 

Mewmriug  Temperaturahj  Electricity. — The  upponttna  for  this  purpoMU 
the  method  of  usin^  it  are  described  very  fully  in  the  "  L'hcuiical  Nuws  "  t 
October  4,  and  fnllowing  numbera,  by  Dr.  C.  W.  Siemens,  F.It.S.  The  p)^ 
is  Tcry  long,  and  too  technical  for  a  brief  abstraut. 

Meteorite'  in  i'it'ima. — The  ''Acaderay,"tt  journal  which  nnfortunatelf  W 
rarely  see,  anys  thut  Professor  Tachermak  has  published  a  new  catidngna  < 
the  meteorites  in  the  Vienna  collection.  At  the  Aula  of  iaauu  (October  I 
1872)  the  mineralogical  museum  contained  apccinieiis  represontinif  162  bT 
of  meteoric  atones,  and  103  falls  of  meteoric  iron.  Letters  appended  to  tl 
name  of  each  nerulite  in  the  list  indicate  its  position  in  n  class! ticatioD  wliiii 
has  been  ba!>ed  chiuHy  on  the  [»mBtitiii.>nt  minemls,  dtrtain  distinL'tlTe  pbjB 
cal  characters  of  thesu  minerala  also  being  uaed  in  arranging,'  them  in  s  ' 
diviaioos. 

7X«  Dieogyi-tgulum  of  Metallic  Tin.— In  the  "  Itevue  hebdomedaire  da  OU 
mie  "  Or.  Oudemons  states  that  a  quantity  of  Banca  tin  was  sent  laat  wiot 
rwl  from  Hottordam  to  Moscow ;  on  its  arrival  tbe  metal  was  nil  oonvnti 
into  a  powder,  which,  on  being  submitted  to  heat  (somewhat  abova  6 
fusion-point  of  the  metal),  did  not  become  molten  and  re-eouvurted  I 
pristine  state,  owing  to  the  formaljon  of  a  large  quantity  of  oxide.  Ana 
proved  tbe  powder  to  be  pure  tin  containing  only  0.3  per  cent,  of  fordgl 
metals  (lead  and  iron).    Tbe  author  is  of  opinion  that  the  blockc  of  d 
were  converted  into  powder  by  the  combined  action  of  cold  a    "    ~ 
during  the  Journey  by  rail. — Chemical  JVmca 

TTie  Spfcintm  of  the  Aurora. — A  note  appearsin  "SillimMi's  Ameii 
Journal "  (N'ovember)  written  by  Lieutenant  K.  L.  Iloldeii,  iu  whicli  keai 
"  I  have  this  evening  succeeded  in  obaerving  the  «pMtriun  of  n  very  Sr 
aurora,  which  appeared  about  7  r.M.,  and  lasted  perhapn  twenty  miQUl«a, 
first  appeared  as  a  rosy  cloud  about  15"  wide,  and  perhaps  30°  high,  bearing  3 
30°  W,  by  compass.  Afterward  it  spread  to  the  Eenltb,  and  was  prillciM|' 
in  the  pbape  of  a  band,  of  (say)  15°  wide  cxlendiDg  frou 
J:.     Nil  piil.-utions  of  any  magnitude  were  evident,  but| 
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tamed  on  tbe  full  moon,  and  an  idea  of  the  length  of  the  spectrum  obtained ; 

then  with  a  wide  slit  it  waa  turned  on  the  aurom,  and  the  following  sketch 

made,  which  WM  care/ul/y  verifieil,  so  that  it  reprijsenla  exactly  what  I  saw. 

The  Tiolet  (extreme)  rays  seemed  cut  oA';  and  I  atiw  Ist,  a  broad  and  bright 

■"I  t<and ;  ^nd,  a  black  space  equal  in  width  to  it ;  iJrd,  a  i^eji  end  bright 

1:1  J  nearly  a«  wide;  then  a  faint  spectrum  of  dilluB«d  light,  and  a  bright 

I  in  the  blue ;  then  a  bright  line  more  reijraugible,  hut  whose  colour  could 

III  ba  dtlinitely  Kr».     J  then  opened  Angstrum's  "  Spectre  Normal,"  and 

aw  that  he  gave  the  auroral  line  as  in  the  yellow.     I  oheerved  this  green 

I     line  again,  and  cannot  persundemyself  that  it  was  yellow.     The  black  xpace 

I     lam  tore  of;  and  it  was  also  wen  plainly  by  an  inexperienced  person,  into 

vbn*e  hands  I  put  the  instrument.    The  slit  was  then  narrowed  and  turned 

1  the  moon,  and  adjusted  to  gire  the  I'raunhofer  lines  moat  clearly.    The 

>  niirt  by  tUia  time  was  fiunter,  and  I  can  only  be  sure  of  a  bright  line 

icrfcn),  with  aauspition  of  my  former  b!ue  line.    Opening  tho  slit  again, 

Ih*  red  bond  of  tlie  diiTused  light  spectrum  was  cImb  ngninet  the  green  bright 

Um.    The  aurora  then  faded,     I  mention  this  bhu.'k  space,  ns  it  is  not  what 

lerpected  to  sec  froni  my  reading  of  Angstrom  and  Winlock. 

n«  Phi/iara  of  a  Fmj, — At  the  meeting  of  the  Manchester  Philosophical 
Bodety  Octobw  2«,  1872,  Dr.  B.  Angus  Smith,  F.R.S.,  dearribed  a  remark- 
able tog  which  he  saw  in  Iceland.  It  appeared  to  rise  from  a  smiill  lake 
ttd  boat  the  sea  at  about  the  same  time,  when  it  rolled  from  both  places, 
~aA  ihe  two  atreams  met  in  the  town  of  Reykjavik.  It  had  the  appearance 
riii^t,  and  was  called  dust  by  some  persons  there  at  first  sight.  This  arose 
T  [II  the  great  size  of  the  particles  of  which  it  wna  composed.  They  were 
t'  liL'red  to  be  fiwm  j^Jj  to  j-Jj  of  an  inch  in  diameter.  They  did  not  show 
ul;  sigTU  of  being  Tencular,  but  through  a  small  magniSer  looked  like 
taonpareDi  concrete  globules  of  water.  They  were  continually  tending 
doonwards,  and  iheir  place  was  supplied  by  others  that  rolled  over. 

(Wrmif  of  EUctridtij  in  FlaaU. — Some  curious  eiperimcute  have  been 
neaDlljr  made  on  this  subject  by  Ilerr  Br,  Hanke,  who  has  pufahshed  his  re- 
Mlti  at  constdenibic  length,  in  the  "  Sitzungsbericht  "  of  the  liararian 
AttdMuy.  Among  other  remarkable  facts  noticed  by  the  author,  was  the 
Vt  that,  aa  in  the  electricity  of  imimalx,  the  electromotive  action  was  ob- 
'.  td  wlier«  the  fibres  did  not  lie  parallel  to  the  longitudinal  axis.  Tho 
-LPS  eiperitnented  with,  then,  were  cylindrical  pieces  from  the  petioles  of 
;iT  Itheum  undulatum,  theif  longitudinal  axis  corresponding  with  the  axia 
'^  the  pfltiole,  and  they  were  terminated  by  two  cross  sections  perpendicular 
to  this  axis.  They  were  two  to  three  cm.  in  lengtb,  and  Oo  to  1  '5  cm. 
4itmet«r  of  suction.  The  apparatus  for  measuring  the  currents  was  similar 
l»  that  ii4ud  by  Du  Bois  Keymond  in  his  experiments.  If  a  piece  of  the 
kind  dsacnbfd  was  taken,  and  one  electrode  applied  to  the  cross  section,  the 
otW  to  any  point  of  the  uncut  epidermis,  the  fake  current  appeared,  the 
tumt  wctioD  b^g  negative  to  the  other  surface.  If  now  the  outer  surface 
«f  I)M  poce  WB£  removed  by  cutting  parallel  to  the  axis,  and  the  electrodaa 
WVB  sj^rd,  one  to  the  cross  section,  the  other  to  the  surface  laid  bare  as 
'  sd,  tiicre  waain  eveiy  case  a  ciurent  observed,  the  direction  of  which 
n  the  snrfece  of  cross  section  to  the  other  (through  the  wire) ;  hence 
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the  reverse  of  the  false  current,  and  of  the  currents  in  musclM  ftad  iwM 
This  is  the  true  plnut  current,  tbe  expression  of  the  red  electricity  of  plul 
Dr.  Hflnke  stales  it  the  stroD);  current,  ueini;  in  liiis  and  in  otfaei  rwH 
terminology  correspoudiog  t^i  that  of  Du  Buia  Rujmond.  Bj  a  fuitli 
cutting  of  the  piece,  either  perpendicular  or  pnrftllel  to  the  axis,  the  cone 
at  fltBt  Hometiues  incretise?,  hut  it  gradunllj^  becomeB  weaker  om  the  proce 
is  continued. — See  also  Chemical  Xewt,  Nor.  20, 1872. 
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A  ijouni/  llippopotamui  horn  in  Londm. — On  NoTember  6, 1873,  a 
A,tt,,  the  female  hippopotninus  gave  birth  to  a  joung  one,  whii'li,  in 
of  the  dfiy,  has  beeu  called  "Guy  Fawkes."    Guy  lias  since  got  < 
well,  owing  to  the  great  care  which  has  been  taken  of  him.     In  fact  i 
reilecta  (^eat  credit  ou  both  Dr.  Sclater  and  Mr.  Ilartlelt;  and  ve  b 
that  tlie  fellowa  will  show  the  aecretajy  and  \aa  "  sub."  that  they  feel  M 

TheAiiimnU  of  the  Mammoih  Cavr,  America. — Some  lime  since  we  ganl 
account  of  Dr.  PackRrd'ii  researches  in  tliis  remarkable  cavern.  We  now  In 
to  Uy  before  our  readers  some  further  remarks,  wbich  were  mode  by  ProfeM 
Sillimiui  some  time  aj^o,  and  which  ore  quoted  in  the  "  American  Natl 
rolist,"  September,  1872.  Of  the  fish  there  are  two  speciea,  one  of  wbic 
has  been  described  by  Dr.  Wyman,  in  the  "  American  Journal  of  S«enc^ 
and  wbich  is  entirely  eyeless ;  some  ten  or  twelve  specimens  of  the  s 
were  obtained.  The  second  species  of  fish  is  not  olourless  like  the  fi 
and  it  bos  eiternnl  eyes,  which  however  are  found  to  be  quite  blind.  1 
craw-fish  or  small  Crustacea  ithflbiting  the  rivers  with  the  fish  are  i 
eyeless  and  uncoloured ;  but  the  larger-eyed  and  coloured  craw-fiiib,  wh 
ai'e  abundant  without  the  ciive,  are  also  common  at  some  seasous  in  ' 
Bubtermnean  rivers,  and  so  also  it  is  said  the  iisb  of  Green  river  are  to 
found  iu  times  of  dood  iu  the  rivers  of  the  cave.  Among  the  collecliaa 
are  some  of  the  larger-oyed  craw-lish  which  were  caught  in 
The  only  mammal,  except  the  bats,  observed  in  tlie  cave,  is  a  rat  whid  { 
very  abundant,  judging  from  tbe  tracks  wbich  they  make;  but  so  ally  h 
secluded  in  their  habits  that  they  are  seldom  seen.  '^Ve  csugbt  two  < 
them,  and  fortunately  male  and  female.  The  chief  points  of  differeae 
from  tbe  common  rut  in  external  characters  are  in  tiie  colour,  wbich  I 
blueisb,  the  feet  and  belly  and  throat  white,  tbe  coat  which  is  of  soft/M 
and  the  tail  also  thinly  furred  ;  while  the  common  or  Norway  rat  is  grey ) 
brown,  and  covered  with  rough  hair.  The  cave-mt  is  possessed  of  d 
block  eyes,  of  the  sixe  of  a  mhbil's  eye,  and  entirely  without  iris  j 
feelers  also  are  uncommonly  long.  We  have  satisfied  ourselves  that  hs 
entirely  blind  when  first  caught,  although  his  eyes  are  so  large  and  lustioa 
By  keeping  tbeni,  however,  in  captivity  and  diffuse  light,  tbey  graduall 
appeared  to  attain  some  power  of  vision.  They  feed  on  apples  and  t 
but  will  not  at  present  touch  animal  food.  There  is  no  evidence  that  tl 
CRve-rata  over  visit  the  upper  air,  and  there  was  no  one  who  could  tell  n 
whether  they  were  or  ware  not  found  there  by  the  persons  who  first  enlere 
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tku  pl»c«  in  IS03,  BaU  are  niimerous  in  the  arenues  witbin  n  mito  or  ivo 
«f  ih«  mouth  of  the  care,  end  Mr.  Manaell  thinks  he  hits  secunid  at  least 
two  ipM^es. 

Tht  f^tfciei  of  CoIlM  Grmilantiiau.—liT.  Gill  him  laiely  communicftted 

to  the  Academj  of  the  Natural  Sciences  nf  I'biladelphia  a  pnpet  of  fome 

:n-p<iTtuice  on  Lha  ^pareutly  dilTeKUt  forms  of  the  specie?.     Descriptions 

'TMal  worka  tave  been  basi^d   on   only  one   of  these   fortii!),   but  in 

riib»i-'»  "Catalogue  of  llie  Acfinthopterygiiin  Fishes  "  (II.  p.  IfJI),  undei" 

Ih*  general  teno  Colliu  Grenilaniliau',  the  two  fomia  are  mentioneil,  one 

Var.  a.     Sides  of  the  belly  with  large  white  spots;''  the  utlier, 

Sides  iireguliLrly  marbled ; "  each  wfls  repreueuted  in  the  Qritisb 

n  by  four  spectmeos.     No  aiispicioo  of  any  sexual  relatinn  of  those 

I   expressed.      The   uniTerssl    occurrence   of    these    two   forme 

ad  in  approximately  equal  numbers  led  Dt.  Ciill  to  euspect  that 

^ImUj  repreeented  seiusl  conditions  of  tbo  same  epedea.    Uissection 

'ned  the  swpicion,  and  it  was  found  tliat  all  individunla  with  white 

11  the  abdomen  were  males,  and  all  without  females. 

'  Tit  Ftriakation  of  the  I'lHrn  Honi.— Profeasor  C.  V.  Riley,  of  St.  Lnuij, 

I  EB.,  hat  lately  discovered  that  the  fertilization  in  this  plant  is  performed 

I  tf  I  nnall  white  moth  which  he  calls  proniiba  TutxaieUa,  and  which  forma 

1  Ae  type  nf  a  new  }renus.    It  is  moat  nnomnlous  from  the  fact  that  the  female 

f  olf  has  the  basal  joint  of  the  maxillary  palpus  wonderfully  modified  into  a 

LJsBg  prrhtnafle  spined  tentacle.     With  this  tentacle  she  collects  the  puUen 

llAriistt  it  into  the  stigmatic  tube,  and  after  having  thus  ferlilized  the 

lie  consigns  a  few  eggs  to  the  young  fruit,  the  seeds  of  which  her 

d  upon.    The  Yucca  is  the  only  entomophilous  plant  known  which 

lately  depends  for  fertilization  on  a  single  species  of  iuaect,  and  that 

nnrbabty  modi6cd  fur  the  purpose.    The  plant  nnd  ita  fructifier 

n  LDwparable  iwder  natural  conditions,  and  the  latter  occurs  throughout 

tbt  native  home  of  the  former.    In  the  more  northern  portions  of  the  United 

Sat"*,  ami  in  Europe,  where  our  Yuccas  have  been   introduced  and  are 

'  iliiislM  for  their  showy  bloaaoms,  the  insect  does  not  exist,  and  cnnae- 

:  .'jilj  the  Yuccas  never  produce  seed  there.     The  larva  of  the  proniiba 

-i^  tbrongh  the  Yucca  capsule  in  which  it  fed,  enters  the  ground  and  biber- 

E>:»  there  in  an  ovnl  silken  cocoon.    In  this  stage  tbe  insect  may  be  sent 

^  aitii  to  Ibis  country,  and  our  English  botanists  may,  by  introducing  it, 

HUH  hsta  tbe  Anierican  Yucca  produce  seed  without  any  personal  eflbrt, 

I         Til  Thread  JlOaria  AttJ^ini/a    Wonn  in  Braia  of  Snake  Bird.— Mi.  J. 

Tyttun  states  that  during  last  winter  be  had  the  opportunity  of  examining 

ks  l£tbm«  birds,  in  addition  to  those  of  which  he  apeaks  in  a  report  to  the 

Sanaa  Society  of  Natural  History  in  1808.    lie  snys  that  the  proportion  of 

ttatnfecUd  ones  was  leas  than  in  the  previous  examinatiooa,  no  worms 

Wi^  found  in  four.     Two  of  these  were  not  mature  birds,  but  of  tbe  age  of 

At  other  two  he  has  no  record.     Of  the  six  in  which  worms  were  found 

tm  had  both  male  and  female  FilnriiE,  while  two  had  only  females,   viz. 

nt  bad  one  and  the  other  three      In  the  instances  where  both  sexes  were 

at,  the  egtrs  were  found,  na  before,  in  various  stages  of  development, 

r  in  the  others,  where  females  only  existed,  tbe  oviducts  were  full  of 

and  in  tbe  same  numbers  as  in  the  others,  but  there  were  no  dgns  of 
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impregTinlioD  and  eotiae<iupntly  no  ilHvelopmcnt«]  chonsps,  Fmni  thei 
facta  it  fecfoi  almost  certoin  tbftt  iTuprpjrnfttioa  UkM  pUt-u  u  '     ' 

and,  unleM  both  eexes  are  present  there,  the  brood  tdila.  It  u  also  probkUi 
on  tbe  supposition  that  these  wonue  arc  migrstory,  tbat  it  in  in  the  heftd  i 
the  AnhingB  the  ai-xufll  orgnns  are  developed,  the  young  arriving  Uiere  i 
nn  immnture  state. 

T7ie  Deifloptntnit  iif  the  AVrroiM  Si/hUiii  in  the  Antitiloia. — A  ¥Hry  ralni 
paper  on  this  subject  appoar?  from  the  pen  of  Mr.  B.  T.  Lowne  (of  Midjls 
sex  Hofpital),  in  the  "  Monthly  Microscopical  Jounial "  (Hepember,  1873) 
Before  pns»D^in  revieir  the  variousfactsand  arpuinenta  which  ho  ■draneei 
be  givea  a  brief  account  of  what  Dr.  Metschmlioii'  ha«  dons.  According  I 
the  obsarrntions  of  that  author,  the  first  trace  of  the  embryo  acoipioa  !• 
longitudinal  groove  in  the  blastoderm :  this  groove  afterwords  disappemlq 
a  time,  but  subsequently  beeomes  vioble  again  as  a  dei.'p  groove,  uu  dtfae 
aide  of  which  the  nerre  gsnglia  of  the  Tentral  chain  appear  as  thickening 
of  the  external  layer  of  tbe  hlaatoderm.  Nerve  libres  nrc  npxt  »eon  pens 
trating  tbe  median  layer,  or  mesoblast.  The  mesoblast  splits,  as  tn  1 
hrates,  to  form  the  body  cavity,  its  inner  layer  becoming  incorporated  w 
the  inner  or  visceral  layer  to  form  the  alimentary  canal.  In  connection  w 
these  observations,  the  remarkable  internal  skin  growths  wliicb  mpporl  th 
principal  nerve  centres  of  insect*  and  crnstacoans  are  of  llie  higbest  signifi 
caace,  as  it  is  quite  clear  that  they  are  tbe  highly-developed  remninn  of  til 
primitive  fold  in  which  tbe  nervous  system  is  formed.  One  of  tim  tan 
striking  circumstances  in  the  devcbipment  of  tbe  nervous  syatsm  if  tb 
bifurcatioD  of  tbe  neural  groove  and  chain  at  its  anterior  or  cephalic  end,  I 
that  it  embraces  tbe  mouth  and  pharynx  in  a  kind  of  fork,  tbe  nntvrior  ir 
tremity  of  which  gives  origin  to  the  great  prewsophageal  of  pr«stui 
ganglia. 

Liquid  Emitted  hy  (he  Lari-a  ef  a  Species  of  Cimbtx. — In  the  "  Ar^dn 
NeerlandoiseB  des  Science","  November  4, 1S72,  M.  A,  J.  Van  RcMsnra,  I 
the  beginning  of  n  paper  on  Use  above,  communicates  some  entumdlopa 
poTticulara  relating  to  tbe  larvns  of  the  Tenlhredina,  pcnus  CimbeXf  whit) 
provided  with  small  lateral  apertures,  emit  through  these,  with  comjn 
lively  great  foree,  a  coloured  Huid  to  protect  themselves  from  the  attodnt 
ichneumonH,  birds,  &c.  This  fluid,  collected  by  the  author  from  tbe  livii 
larvte,  hns  been  chemically  invejtigated,  and  found,  while  exhibiting  a  di 
linctly  alkaline  reaction,  to  be  mainly  a  protein  or  alhumenoid  compc 
which  behaves  with  reagents  very  much  like  white  of  egg-.  Ab  regards  til 
nature  of  tbe  colouring  matter,  it  is  probably  chlorophyll,  or  some  modifio 
tion  thereof.  The  liquid  eiperimented  with  was  that  from  the  larw!  I 
Cimhei  cunnata  and  Cimhe.r  ti/tvarum.  The  author  Ihinks  that  the  Sid 
acts  as  a  means  of  defence  more  by  reason  of  its  viecosily  than  by  n 
its  weak  alkalinity. 

TheDeathnf  M.Po>irhrl.~T[ie  "Evening  Standard  "  of  Saturday,  1 
ber  21,  1872,  announces  the  death,  at  Roueu,  of  Dr.  rouchet,  aged  7 
tfter  a  severe  illness.  He  was  tbe  author  of  numerous  ncientific  wori 
His  "  ThSorie  de  TOvulation  Sponfanfie  "  obtained  in  1845  tbe  great  pri 
nf  PTpcrimental  physiology,  vii.  10,0OOf.,  awarded  by  the  Academy  I 
H,  Iriji'.;,  Tit'  had  lived  just  long  enough  to  complete  on  important  li 
Mipied  him  several  years. 
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—  Tie  Vujfoije  of  the  Chatliiigirr. — Government  bis  juat  fitted  out  nsbip  for 
exploifttioD,  Hnd  Httaclied  lo  ber  dUtingiiisbed  naturalist  and  otber  observen, 
gnme  of  whom  are  from  Munich  and  other  psrta  of  Gprnuwy,  She  will 
rtsise  ne&rly  uround  the  -world,  and  ia  to  bo  out  for  nearly  three  frad  b  half 
veus.  Doubtless  her  diHcoveries  will  be  vast  And  proportional  to  the  extent 
of  pn>pnnition  which  htu  been  miide.  She  left  Portsmouth  in  charge  of 
Captitin  NnreB  at  ll'SO  on  Saturdaj  monuog,  December  21,  187^.  Aa  the 
wtathcr  WBS  bnd,  aba  was  expected  to  remain  for  a  few  days  in  Yarmouth 
Boada. 

Dr.  Dohm't  Aqtiariwn  at   Napla. — A  writer,  signioji  bimeelf  R  It.  L., 

whom  wo  b(>lieTB  to  be  Mr.  £.  Raj  Lantiester,  has  seat  an  account  of  this 

plendid  Aquarium  to  ''Science  tiosaip"  (Octiiber).    Heaays,  after  pvinfja 

<;t  interesting  description  of  the  whole  institution,  that  it  is  more  than 

..ijbtful  whether  all  these  rich  and  expensive  conveniences  can  be  furnished 

:ciDlngtca]  visiton  without  onj  pecuniar;  compensation;  but  he  hears 

:i:it  Dr.  Dohm  has  dm'nrn  up  a  plan  which  will  enable  eren  natarnlists  of 

[filled  means  to  enjoy  the  advantages  of  the  station,    lie  proposes  to  offer' 

'.  "r  ra'irc  table.*  to  vnrious  Govemmenls  and  scientific  societieaforafixed 

■iMual  sum.     These  tables,  and  all  the  scientific  resources  of  the  atatioti, 

'  ill  at  once  be  pincud  nt  the  disposal  of  any  naturalist  who  brings  a  certifi- 

.!.■■  fpim  the  Government,  university,  or  scientific  body  to  which  the  table 

una  been  let.    This  plan,  among  its  many  other  advantages,  seems  to  be  a 

hmcmFuI  Mttempt  to  solve  the  difficult  queation  as  to  how  it  ia  possible  to 

I      V6ie  a  complete  self-administration  on  the  part  of  scientific  bodies  with  the     ■ 

I     nnplinn  of  pecuniary    nssistanco  from  their  Governments.    Dr.  Dohm 

r.      ipvJa  in  the  moat  grateful  manner  of  the  assistance  rendered  him  by  the 

Gereum  nntborities  in  Italy,  espedolly  by  Mr.  Stolte,  the  conaul-genern!  at 

.V'splw,  while  at  the  tame  time  he  warmly  acknowledges  the  interest  in  his 

undertaking  displayed  by  the  Government  of  Italy,  more  particularly  Signor 

Canenli   aud  Signer  Sella,  the  late  and   the  present  Ministers  of  Public 

iutnictjon. 

fl»B  tie  Armt  of  Rhjnehnnclla  be  prolmileil. — Mr.  Edward  Morse  stale/i 

("Sllliman's  American   Journal,"    October!,  that  he  has   lately  had  the 

apportunity  of  studying  lihipicfioRella  alive,  to  note  the  ciliary  action  in  the 

otjdaclsdriving  currents  outward,  and  to  ostnblisb  the  correctneas  of  Owcn'a 

mppnition  that  the   arms  of  Rh'fnrhunella  can  be  protruded.     A  jnr  of 

ipadmens  dredged  by  Dr.  P.  P.  Carpenter,  who  hod  accompanied  him  from 

VoDtreal,  was  left  standing  undisturbed  for  twenty-four  hours  when  one  of 

ifce  fprcimens  proti'uded  its  arms  their  entire  length  from  the  partially 

ipnisd  abi*Ils.    He  poured  the  sea  water  carefully  out,  and  suddenly  poured 

|bA«  strongest  alcohol,  and  the  specimen  is  now  preserved  in  this  exerted 

In  the  forthcoming  memoir  of  the   Boston  Society  of  Natural 

7  all  tbe  details  of  these  examinations  will  be  pven, 

«  Fht/mmeltr  Applied  to  tlw  Swim-bladder  of  Fis/in, — M.  P,  Hnrting 

a  elaborate  paper   in   the    "Archives  Keerlandnisea  dea  Sciences 

Bnctoa  et  Naturelles,"  Nov.  4,  1973,  illustrated  by  several  engravings 

«Uch  not  only  detail  the  description  of  the  physometer  Invented  by  the 

I'ltbor,  bat  al»a  the  history  of  the  various  opinions  held  by  scientific  i 

wi  the  functions  of  the  awimming-bladder  of  the  fishes,  and  further,  a  series 
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of  minute  eipevimonts  to  illiiatratc  the  action  of  thia  orpna,  (ind  of  exhiliitin| 
lo  what  (ippiiiMliniis  llie  physoineter  niBj  be  employed. 

Ilybridiim  Miocr/t  Maraciit  nentrifriniu,  and  Jf,  ei/iiomoli/Hr. — A 
a  late  meeting  of  one  of  the  AmericftQ  Acidemiea  Mr.  Genlij  cnlla 
attention  to  wbiit  lie  regarded  bb  a  rrire  and  reuiarkatle  cam  a 
liybridiHOi,  wbicli  occurred  betweea  Macaeii*  ntmetti'inut,  male,  bih 
Mnearui  rynotnolifus,  fvnmle.  AAer  exbibitiD);  an  nlcDlioUc  fpecimei 
of  the  vounfT,  and  a  stuffed  sjtedmen  of  tlie  mother;  which  woi 
clearly  identilied  a»  Macacut  ci/mmulgiu,  ha  detailed  the  leadioj 
chamcters  of  the  two  pareiila.  lie  aUted  iliat  the  malu  differed  from  tb( 
female  in  being  more  robust  (md  of  greater  dinienuons,  in  tha  almoot 
perfect  smoothness  of  the  face,  which  u  of  n  pale  flcBh  colour,  while  in 
female  it  is  black  and  invested  with  a  close  growth  of  short  block  hairs ; 
the  absenc  of  a  crest  npon  the  bead  of  the  male,  which  ia  a  prevailing  cha- 
racteristic of  the  species  (.Vf.  nemeslriniu),  and  its  presence  in  the  femal«, 
which  is  a  prnminent  feature  of  the  species  to  which  she  belongs  ;  in  colour; 
and,  lastly,  in  the  unequal  development  of  the  caudal  appendage,  which  la 
the  male  is  about  seven  inches  in  length,  and  densely  clothed  with  lonif 
hairs,  while  in  the  female  it  is  twice  the  length,  and  nearly  naked  for  mora 
than  two-thirds  of  its  extent, 

Zooloffival  Brfinition. — Dr.  Hudson,  in  reading  a  paper  on  the  question, 
whether  Pedatiim  was  a  Rotifer,  made  the  following  interesting- obaervadona 
on  the  above  subject : — "  It  is  easy  enough  to  define  the  typical  form  of  • 
natural  group  of  animals,  or  even  to  include  in  the  definition  forma  tLsl 
must  be  placed  pretty  near  the  central  one ;  but  in  the  ambitious  search  for  a 
definition  which  abatl  include  many  (nmilies,  oa  we  get  further  away  from 
the  typical  form,  we  find  that  one  by  one  all  the  positive  statements  ata 
disappearing  from  our  definition,  till  at  last  we  have  nothing  left  but  tha 
mere  ehuck  of  a  proposition,  shelled  of  everything  worth  the  slating.  Take 
the  definition  of  one  of  the  zoological  manuals : — '  Rotifers  are  microscopic 
animals,  contractile,  with  vibratile  cilia  at  the  anterior  part  of  the  bodr, 
which  by  their  motion  often  resemble  a  wheel  moving  rapidly.  Intestiiia 
distinct;  terminated  at  one  eitremity  by  a  mouth,  at  another  by  an  anus; 
generation  oviparous,  sometimes  vivlpsrous.'  Now  there  are  Rotifers  that 
have  no  '  vibratile  cilia  at  the  anterior  part  of  tbelr  bodies,'  others  that 
hava  DO  intestines  or  onus,  so  that  including  these  the  above  definition  must 
ahnnk  down  into  'Rotifers  are  very  small  aniniala  that  lay  eggs.'" — 
Monthl}/  MieroicopicatJourHal,  Noc,  1872. 

Royal  Innlilnlion. — The  two  Actonian  I'riies  of  105/.  have  been  awarded 
by  the  Managers  of  the  Royal  Institution  to  the  Rev.  George  Uensluw  and 
to  B.  Thoinaon  Lowne,  M.D.j  for  Essays  "  On  the  Theory  of  ihe  Evolution  of 
Living  Things," 
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MAN  AND  APES. 


Br  ST.  GEORGE  MrVART,  F.B.S- 


B  too  frequent  injustioe  of  popular  awards  is  a  trite  swlyect 
remark.  Christopher  Columbus,  witfa  a  hardihood  now 
moewhat  difficult  to  realiw,  sailed  acrwis  an  utterly  unknowu 
I  to  the  discovery  of  a  New  World  which  neverthpless 
IS  not  received  ita  appellation  bom  him,  but  from  his  imitator. 
Anerigo  VeepuccL 

As  witii  the  new  gec^raphical  region  so  with  the  new  forw 
"gilx-aniam."  It  received  its  name  from  Galvani,  who  calle^l 
Utention  to  it  in  1789 ;  but  Swammerdamm  had  none  the 
lew  discovered  it  more  than  a  hundred  and  thirty  years  earlier. 
Again,  the  doctrine  of  evolution  ae  applied  to  organic  life — 
tiie  doctrine,  that  is,  which  teaches  that  the  various  new  Bpecies 
of  animals  and  plante  have  manifested  themselves  through  a 
purely  natural  process  of  hereditary  succession — is  widely 
Iftiken  of  by  the  term  "  Darwinism."  Yet  this  doctrine  is  iar 
iidder  than  Mr.  Darwin,  and  is  held  by  many  who  deem  that 
vfiich  is  truly  "Darwinism"  {namely,  a  belief  in  the  origin  of 
ifKiea  by  natural  selection)  to  be  a  crude  and  utterly  untenable 
Imthesis. 

We  find  yet  another  and  parallel  example  of  popular  mis- 
J^prehension  in  the  opinion  widely  prevalent   respecting   one 
'  »  of  those  animals— the  apes — which  most  nearly  resemble 
I  in  bodily  structure. 

B  species  referred  to  is  the  much-talked-of  Gorilla,  and 
I  popular  misappreheDBion  concerning  it  is  twofold ;  first  as 
lite  discovery,  and  secondly  as  to  its  nature. 

B  6oriila  is  very  generally  supposed  to  have  been  first  dit- 
sd  and  made  known-to  science  by  M.  de  Chaillu,  wherea*, 
tmtfa,  it  was  both  discovered  and  descrilied  years  liefore  M. 
Chaillu  e  name  was  heard  of  in  connexion  with  it. 

was   discovered   by   Dr.   Thomas   Savage,  who,  with   the 
mce   of  an   American   missionary,  the  Bev,  Mr.  Wilson, 
JDcured  enough  anatomical    materials    to    enable    Professor 
TOl-  XII.— so.  XLVU.  1 
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Jeffries  \\'yuian  (in  the  United  StatcB)  to  describe*  importaii 
parte  of  its  anatomy. 

Other  specimens  were  Boon  afterwardg  procured,  and  ww 
described  in  our  own  country  by  Professor  .Owen  f  more  tbai 
twenty  years  ago. 

The  misconception  as  to  the  discovery  of  the  Gorilla,  ho» 
ever,  is  but  a  trifling  matter ;  that  as  to  its  nature  and  rank 
is  of  far  greatt-r  importance. 

The  lively  interest  which  was  been  awajcened  by  recen 
assicrtions  respecting  what  is  called  "the  descent  of  man, 
manifests  itself  far  and  wide  in  the  rltiily  press — in  popula 
cai'icatureB — on  the  theatrical  stage,  and  in  the  Houses  of  o« 
own  Legislatiu"e  as  in  the  French  Assembly. 

It  is  interesting  also  to  note  that  whereas  a  few  years  ago  thi 
notion  of  tlie  brute  origin  of  man  was  vehemently  and  ai 
but  universally  scouted,  the  public  are  now  carried  by  a  waw 
of  sentiment  in  a  diametrically  opposite-  direction,  and  there  i 
even  a  widely  diffused  sympathy  with  notions  which  but  latet 
were  found  so  unpalatable.  Then  there  was  not  tolerance  t 
listen  to,  far  less  to  fairly  appreciat«,  the  arguments  advanm( 
by  certain  men  of  science  in  support  of  their  views,  Ktn 
there  is  aa  little  disposition  as  ever  to  weigh  evidence,  but  tb 
tendency  is  to  accept  without  examination  and  without  crifci 
cism  the  statements  of  every  advocate  of  the  essential  unity  f 
man  and  beasts. 

Concomitantly  with  this  change  of  sentiment  there  has  ale 
arisen  a  popular  belief  in  the  semi-hiunanity  of  the  Gorilla,  c 
at  leiLst  an  impression  that  the  Gorilla  possesites  a  very  ^Kcii 
and  exceptional  affinity  to  man.  This  animal  is  nov  popalari 
supposed  to  be  closely  connected  with  that  "  missing  link 
which,  as  is  asserted,  once  bridged  over  the  gulf  separating  n 
from  the  apes.  The  Gorilla,  if  not  the  direct  ancestor  a 
man,  is  yet  generally  thought  to  be  related  with  exceptioi 
closeness  to  such  direct  ancestor,  and  so  to  constitute  th«  on 
existing  and  visible  bond  between  ourselves  and  the  low* 
animals.  Highest  of  apes — close  ally  of  the  Xegro— th 
Gorilla  is  by  some  supposed  to  surpass  and  excel  thehumbU 
and  commoner  apes  as  man  smpasses  and  excels  the  Gorilla. 

It  is  proposed  here,  putting  aside  all  prejudice,  to  investigftl 
by  the  unimpassioned  process  of  enumerating  and  weigbin 
tacts  of  structure,  what  is  the  teaching  of  nature  as  to  tl: 
attiuities  of  various  apes  to  man.  It  is  not,  tlierefore,  propose 
to  touch  directly  upon  the  question  of  the  ape  origin  of  ma 

■  Sea  "Borton  Jounuil  of  Nfttuml  IliBtory,"  vol.  iv.  1843-4,  uid  voL 
84T. 
t  See  "Pro.  Zool.  Soc."  1851,  and  "Tmna.  Zool.  Soc."  vol.  iv.  tad  t. 
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•  iinsidered  in  tlie  totality  of  hia  nature,  because  that  is  a  matter 
not  to  be  settled  without  the  intervention  of  the  philoeopher  and 
the  psychologist.  The  anatomiBt — as  such,  however  wide  and 
detailed  may  be  his  acquaintance  with  different  animals — is  ue- 
cejisarily  incompetent  to  offer  a  valid  opinion  as  to  that  question. 
The  matters  to  be  here  investigated  concern  physical  science 
only — facts  of  zoology  and  of  anatomy,  together  with  the  infer- 
ences which  may  be  drawn  from  them  respecting  man's  bodily 
^tnicture.  The  questions,  then,  which  are  to  occupy  us  are  the 
lollowing:  I.  What  is  the  real  zoological  position  and  nature 
ijf  the  Gorilla?  2.  What  are  the  degrees  of  resemblance  to 
man  which  the  various  kinds  of  apes  eihihit?  3.  W'hat  is  the 
bearing  of  these  facta  upon  the  doctrine  of  evolution  (or  deri- 
vation), as  applied  to  man's  body,  including  the  question  as  to 
the  direction  which  the  line  of  genetic  affinity  seems  to  take 
in  passing  from  man  through  the  apes  to  lower  animals  ? 

Wlialever  existing  epeeies  is  most  nearly  related  to  that  ex- 
tinct root-form  which,  according  to  Mr.  Darwin's  hypothesis, 
was  the  immediate  ancestor  of  man— must  exhibit  a  greater 
number  of  structural  characters  like  those  of  man  tlian  any  other 
existing  species.  The  ape,  next  in  aiGnity,  must  show  the  next 
decree  of  resemblance,  and  so  on. 

If  the  Gorilla  really  possesses  that  exceptional  affinity  to  man 
•ith  which  it  is  popularly  credited,  it  must  exhibit  a  cluster  of 
structural  approximations  to  man  such  as  are  not  to  be  found 
a  any  other  animal.  If,  again,  there  should  be  reason  to  think 
tliat  any  anatomical  peculiarities  have  special  hereditary  signi- 
ince  (eitlier  from  their  not  being  related  to  habit,  or  from  the 
which  they  are  found),  then  such  peculiarities  should 
lilt  in  the  Gorilla  if  it  deserves  the  pre-eminence  so  commonly 
Vibuted  to  it. 
n  order  to  understand  the  first  point  to  be  considered  (the 
tilla'a  zoological  position),  a  few  words  must  be  said  as  to 
b  daasification  of  animals  generally. 
TAU  the  higher  animals  (from  beasts  to  fishes)  are  separated 
[off  from  lower  animals  (such  as  insects,  worms,  and  shell-tish), 
Mil  form  by  themselves  a  great  group  (or  sub-kingdom)  called 
ViBTEUBATA."  The  Vertebrata  are  divided  into  live  classes : — 
LUamhalia  (beasts).  2.  AvEs(birds).  3.  EErriLiA  (reptiles). 
>fiftnucHTA  (frogs  and  efts).  5.  Pisces  (fishes). 
I'Eaeh  of  these  classes  is  subdivided  into  a  number  of  sub- 
e  groups  termed  orders,  and  the  class  Mamualia  may 
B  dinded  into  about  twelve  of  such  groups. 

*  So  called  liecauH  the  aaimaU  coatained  in  it  nK-ajs  poasesa  n  sjiitial 
ir  back-bjDB,  which  (ezuept  in  a  few  flebcB)  is  iriada  up  of  a  sarifl*  J 
pt  Hptnte  bonj  pieca*,  each  of  which  ia  cnlled  a  vertebra.  S 
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These  are  (begiimingwith  the  lowest):  1.  MtmotremcUa  (Duck 
hilledPlatypus  and  Echidna).  2.  Jf»)*»upfa^ia  (pouched  beastii) 
3.  Eileiitata  (slotbe,  ant-eaters,  &c.).  4.  Uiiffuiata  (hoofiM 
'  beaeta).  5,  /'roiosffidfla  (elephants).  6.  jSiren.ta  (Pngong  ant 
Manatee).  7.  CeUuxa  (whales,  porpoiaes).  8.  Caittivora  (Qeeh 
eatin;^  heasts).  9.  .Rix2en^  (mice,  aquiirels,  hares,  &c.).  10. /in 
eectivura  (moles,  hedgehog,  shrews,  &c.).  11.  Chmroptert 
(bat*).     12.  Priviotes. 

The  order  Primatks  contains  man  (zoologically  considered 
and  all  the  apes  and  Lemurs ;  and  it  is  subdivided  into  twc 
great  groups  or  sub-orders.  The  first  of  these  contains  man  anc 
the  creatures  most  like  him  (the  apes),  on  which  account  it  Usu 
been  called  Anihropoidea.  The  second  sub-order  contains  tin 
Ivemiirs  proper  and  the  animals  most  like  tliem,  on  which  ao 
count  it  has  been  called  Lemnroiiha,  the  creatures  contained 
in  it  when  spoken  of  being  generally  also  termed  "  Half-Apes' 
or  "  Lemuroide." 

The  animals  contained  in  these  two  sub-orders  are  exceedingly 
different,  respectively,  in  struct  are,  and  there  can  be  noquestioa 
but  that  the  anatomical  differences  between  man  and  the  lowest 
apes  are  very  much  less  than  those  which  distinguish  the  lowest 
apes  from  the  highest  of  the  half-apes. 

The  Anihropoidea  may  con\eniently  be  spoken  of  as  man 
ajid  apes,  but  structurally  the  group  is  divisible  into  thri^ 
familiea,'  the  first  of  which  {HominidcB)  contains  man  only 
(Homo). 

The  apes  may  be  classed  in  two  families  (which,  however, 
scarcely  differ  so  much  from  each  other  as  do  the  apes,  ac<  i 
whole,  from  man),  which  are  as  neatly  distinguished  by  geogra- 
phical distribution  as  by  structural  differences. 

The  first  of  these  two  ape  families  is  termed  Simi-acUp,  and 
made  up  of  the  apes  of  the  Old  World.  These  are,  in  fact,  almost 
confined  to  Africa  and  Sorithem  Asia,  the  Rock  of  Gibraliai 
and  Japan  being  the  northern  limits  of  the  group. 

The  second  aj>e  tamily  is  called  Ceb'tdai,  and  is  enclusivel} 
confined  to  Trojiical  America. 

The  Sim-iadat  are  again  subdivided  into  three  smaller  group* 
or  sub-femilies :  1.  the  Stmii nee ;  2.  Semnopithecina- ;  and  3,  Cy»M»- 
pUhecina:.  The  first  of  these  sub-families  contains  the  GurilU, 
the  Chimpanzee,  the  Orang,  and  the  Gibbons— or  long-armed 
apes.  These  creatures  are  the  apes  which,  on  the  whole,  are  m 
like  man.     They  are  often  therefore  emphatically  spoken  of 

•  Orders  (or  Bub-onleM)  Bre  »Iw«t«  in  kooIo^v  subdivided  intoama 

frruupH,  •'nrli  of  which  a  termed  h  fiimity,  nnd   ench  fsDiily  ' '-  - 

divided  iiit"  Bnialler  «nd  more  Mbordinnle  groups  termed  j, _„ 

(fvuer*  HuiUly  is  uindo  up  uf  i'u«,  few,  ur  iuhdv  ^kcim,  u  tie  caw  nwylwk 
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liie  "  anthropoid  apes,"  and  they  are  also  (on  account  of  the  hony 
rfructure  of  their  chest)  termed  the  "  latieternal "'  or  "broad- 
breast-boned  "  opes. 

The  Gorilla  and  the  ChimpaDzee  together  constitute  the  genua 
Troglodytta.  They  are  both  inhabitants  of  the  warmest  parts  of 
Western  Airica.  The  Gorilla  is  much  the  larger  and  more  bulky 
animal  of  the  two,  but  both  kinds  are  vegetarians  as  to  diet,  and 
arlxireiil  in  habit.     That  the  Gorilla  in  external  appearance  is 


The  Cbimpnnzee  {Truglodjfia). 


^^^B  pre-eminently  man-like  may  be  seen  by  the  plate  herewith 

^^BteD  (fig.  I ),  and'  a  single  visit  to  the  British  Museum  will  serve 

^HFeoDvince  any  imprejudiced  obsen'er  what  a  mere  brute  it  is. 

^^^  The  Orang,  which  forms  the   genus  Simia,  is  exclusively  an 

'    iLhabitant  of  Borneo  and  Sumatra,  where  it  attains  a  consider- 

lUe  bnlk,  but  not  equal  to  that  of  the  Gorilla.     Slow,  solitary, 

Md  peaceful  in  its  habits,  the  Oraug  never  voluntarily  abandons 

the  lowland  forests,  which  supply  it  at  once  with  shelter  and 

with  food. 


POrCLAB  eCIKKCB  BETIBW. 


The  GibboDs  (or  long-armed  apes)  form  the  genus  ByU^aten, 
containing  several  distinct  species,  tlie  largest  and  most  interest- 
ing  of  which  is  called  the  Siamang. 


The  Onmg  (&'»tia> 

In  eslernal  appearance  the  Gibbons  inofe  nearly  resemble 
theOrang  than  the  African  Troglodytes,  on  account  of  the  length 
of  the  arms,  which  is  even  greater  than  in  Simia.  Th^  are, 
'  twever,  much  more  active  in  their  habits,  though  generall; 

totle  in  disposition.     The  power  of  voice  possese^l  by  i 
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A  remarkable.  The  Gibbons,  like  the  two  preoediiig  genei-a , 
i  no  vestige  of  a  tail. 

'  Via.  3. 


The  Enl-llus  M  nUj  (&      d/i/Vcus) 


L  J  ufi  Bccond  sub-family  embraces  a  number  of  large  long-ta' 
lecies  of  monkejs,  grouped  into  two  genera.  The  tirst  of  tl 
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SemtwjyUhecii'^^nf  which  the  Entellus  (c>r  S&cred  MonkeT  of  the 
Hindoos)  may  serve  as  an  example — is  entirely  confined  Ut 
Southern  Asia.  The  other  genua,  C'olobuB  (remarkable  for  the 
absence  of  the  thumb),  is  as  exclusively  African. 

The  third  sub-family  {OyTiopitkecinw)  couta-ins  three  genera. 
The  first  of  these,  Cercopithecas,  is  made  up  of  smaller,  long- 
tailed  AfricaD  monkeys,  some  of  which  are  very  common  in  our 
menageries ;  as  are  also  species  of  the  second  and  At^iatic  gentia 
Mucacus,  in  wbieh  the  length  of  the  tail  is  different  in  different 
kinds.  The  third  genus,  Cynocepkahie,  contains  the  great  and 
brutal  Baboons  (^uch  as  the  Mandrill  and  the  Chucma),  which 


Tlie  CbttcniH  Biiboon  yVj/aottjikaUti). 

are  entirely  confined  to  Africa  and  that  part   of  Asia  whicli 
is  zoologivally  African — namely,  Arabia. 

The  second  family  of  apes,  the  O.'Wrfrt',  or  monkeys  of  the 
New  World,  need  not  be  noticed  here  in  much  detail.  Amongsl 
them  may  be  noted  the  Spider  Monkeys,  j4(c/e8,  with  lung  prehen- 
sile tails,  but  as  thumbless  as  the  African  kinds  before  noticed. 

The  commonest  American  inonkej-s  are  tlie  Hapajoi 
(Cfbu»),  which  are  those  generally  exhibited  for  their  tricks 
by  itinerant  Italians.  They  have  long  tails  curled  at  the  end, 
but  not  capable  of  grasping  with  the  power  possessed  by  the 
tails  of  the  Spider  Monkeys 

The  Howling  Monkeys  {MyceUa)  are  sluggish  and  apparently; 
stupid  animals.  They  have  long  and  leiy  prehensile  tails; 
but,  as  their  name  implies,  it  is  their  power  of  voice  whicli 
particularly  distinguishes  them. 


F* 
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Another  group  of  monteya,  the  Sakle,  is  interesting  from 
petiiliaritiea  in  the  hairy  clothing.  The  tail  may  be  long  or 
thort,  but  is  never  prehensile.  They  form  the  genera 
PUhwia  arid  Brackyurus. 


.  The  little    Squirrel    Monkey,    {Chrygothrix)   (Plate   XCV. 

^.  3),  ia  a  singularly  attractive  and  beautiful  little  animal. 
iwo  allied  genera  are  called  respectively  CaUithrix  and 
Xyetipithecu^. 
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Tlie  last  group  of  American  monkeys  comprises 
delicate  little  Marmosets,  or  Ouistitis  {£fap<Ue),  which  differ 
notably  from  all  the  other  apes,  whether  of  the  Old  or  New 
World ;  so  thiit  some  authors  have  purposed  to  nilee  them  to  the 
rank  of  a  distinct  family.  Passing  now  to  the  second  sub- 
order of  the  Primates,  i.e.  to  the  Lemnroids,  or  Half-Apes,  we 
find  a  geographical  distribution  of  much  interest. 

The  great  bulk  of  the  sub-order  is  esclusively  confined  to" 
the  Island  of  Madagascar,  three  genera  only  being  found  oq 
the  continent  of  Africa,  and  not  elsewhere,  and  three  others 
in  South  Eastern  Asia  only.     In  fact,  the  Lemnroids  have  a 


A  Martauwl  (HapaU). 

di?tribution   on   the   earth's   surface   similar   to   tliat    of   Um 
woolly-haired  races  of  men. 

All    the    Half-Apes    differ    strikingly    from    the    apes 
external  appearance,  but  there  is  much  difference  between  t 
different  kinds. 

The  typical  Lemnroids,  the  true  Lemurs  (^Lemur),  i 
creatures  with  woolly  fiir,  long  tails,  and  pointed,  fox-liki 
muzzles.  The  allied  genera,  HapaUmur,  Cheirogaletia^  ani 
Lepilemur,  have  snouts  somewhat  less  elongated. 

The  genus  Indrix  contains  the  largest    forms    of  the   i 
order.     There  is  a  short^tailed  Indri,  and  there  are  lon^-taJlet 
forms.     All    the   Lemnroids    above   noticed    are   Madagascai 

There  is  a  curiouB  group  of  slow-paced,  tailless,    or   Aort 
uuroids  {yi/ctlcebinfB),   which  contains  two   A&i<i 
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,  singular  and  beautiful  genus,  widely  diclrilmted  over 
the  continent  of  Africa,  and  containing  many  species,  is  called 
Galago.  They  have  ft  "it  of  very  peculiar  construction,  are 
very  active  in  their  movements,  and  great  leapers. 

Another  genus  of  Half-Apes  ie  so  exceptional  as  to  form 
a  family  by  itself.  It  is  the  Tarsier  { Taj'siits).  These  little 
animals  inhabit  the  iHlaiids  of  Celebes  and  Borneo,  and  have 
a  foot  of  the  Galago  type,  hut  still  more  exaggerated.  (Plate 
XCV.  fig.  6.) 

The  last  genus  of  the  sub-order,  which  also  ranks  as  a 
fiimily,  is  the  Ay e- Aye  (CheinymyB).  (Plate  XCV.  fig,  7).  This 
very  remarkable  animal  was  discovered  by  Sonnerat  in  Mada- 
^piscar,  in  1780,  and  was  never  again  seen  till  1844,  when  a  spe- 
i.-imen  was  forwarded  to  Paris.  It  is  now  represented  in  our 
national  collection  by  two  stuffed  specimens  and  by  a  skeleton  ; 
iind  there  is  also  a  skeleton  in  the  Museum  of  the  Royal 
'allege  of  Surgeons.  The  Tarsier  and  the  Aye-Aye  are  the 
two  animals  which  depart  most  widely  from  the  general  type 
I     of  organization  prevalent  in  the  order  Primates. 

The  groups  of  which  this  order   consists  may  be  tabulated 
[      asonp.  126. 

I         Thus  it  becomes  evident  tliat.  the   position   of   the  Oorilla 
I      i-  in    the    African  group,   of  the   latistemal   sub-family,   of 
liie  Old  World  ape  family,  of  the  Anthropoid  division  of  the 
"Tiler  Primates.     This  is  the  answer  to  the  first  of  the  three 
iliiwtions  proposed. 

The  second  and  more  interesting  question  now  follows : 
"What  are  the  degrees  of  resemblance  to  man  which  the 
various  kinds  of  apes  exhibit  ? " 

It  may  \>e  well  to  begin  with  what  is  most  manifest  and 
ritenial — the  hair. 

All  the  Apes  and  all  the  Half-Apea  agree  together,  and 
differ  from  man  in  having  the  body  almost  entirely  clothed 
«ith  copious  hair,  and  especially  in  never  having  the  back 
otked. 

The  postero-inferior  part  of  the  body  is  indeed  conspiciously 
naked,  and  the  skin  there  thickened  in  the  Baboons  and  long- 
tailed  monkeys  of  the  Old  World.     But  the  presence  of  these 
naked  species  (technically  called  ischial*  callosities)  can  hardly 
I    W  ui  approximation  to  the  nakedness  of  man,  since  both  in 
I    S'mia  and  in  Troglodytes  they  are  wanting,  while  in  Hylobates 
^^^tiey  are  exceedingly  small. 

^^H>  On  the  other  hand,  the  (disence  of  these  dermal  thickenings  in 
^^^feOrang,  Chimpanzee  and  Gorilla,  is  no  especial  mark  ofafBnity 

I        *  So  called   becauie   they  cover  tiie  lower  part   of  that  portion  of  the 
^'unicb-bone  tchich  ia  called  the  uchiuin. 
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SUB-ORDER  I.— ANTFIROPOIUEA. 


t.  -..     ■      fSemnopithecw 


.  Ct/ncj»tAect 


Fnniily  III.— Ckbicje.  .  .  Hub-family, 


5.  Ha,>aluue     . 
SUB-ORDER  11,— LEMUROIDE.\- 


ICjDoceplioluh 
rAteles. 
ICebua. 
SI.FCetee. 

LBrachjuriu. 
I  CBlflrhrix. 

4.  Ni/ctiiathecina:  \  Clirj'Bothri*. 
I  Ni;ctjpiilnfu». 


1.  CnbiHte     .     , 

2.  Mj/dtiiitr.    , 

3.  IVieciincE    , 


FhoiIIj  IV,— LEVtRID. 


JVyrfi'ce6.'n<B  . 
Galagvtina  . 


Family  V,— Taksud.e 


j  Ilftjiali^iaiir. 
LLepiletuur. 

(Nycticebus. 
I'erodieticus. 
ArcliMrebui. 
iChein^leUB. 
aiil»ga 
Taniii 
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to  man,  aince  they  are  equally  absent  in  all  the  American  a] 
and  in  oil  the  Lemiiroidg. 

One  of  the  most  grotesque  conceptions  siiggeBted  by  TAi 
Darwin  is  that  of  the  nakedness  of  man,  and  vspecially 
woman,  having  been  produced  by  the  gradual  extension  cf 
the  body  (through  the  persistent  choice  of  more  and  ra- 
bairlesa  spouBctt)  of  an  Incipient  local  nakedneBK  tike  that  no* 
existing  in  certain  apes."  No  zoological  facts  known  to  Uh 
author  afford  the  slightest  basis  for  this  bizarre  h^'pothesis. 

No  single  ape  or  LemuToid  has  so  exclusive  and  preponderate! 
de\elopment  of  hair  on  the  head  and  face  aa  exists  in  most 

*  See  "Descent  of  Man,"  toI.  ii.  p.  377. 
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■Ab  to  the  head,  long  hair  thereon  is  not  a  c?liaracter  fi.>Tind  in 
ute  highest  apes,  but  rather  in  the  SiminopUkeci,  and  in  forms 
approaching  the  Baboons. 

Ab  to  the  face,  a  beard  and  copious  whiskers  are  not  un- 
known amongst  apes.  The  mate  Orang  has  a  beard,  and 
certain  Cercopitliecl  {e.g.  the  Diana  Monkey)  have  long  hair  on 
the  cheeks  and  chin.  Nevertheless,  it  is  not  in  the  highest 
apes,  nor  even  in  the  higher  family,  that  we  find  a  luxuri- 
ance in  this  respect  like  what  we  may  often  find  in  man.  We 
must  go  for  such  luxuriance  to  the  New  World  apes — to  the 
Sakis  (see  fig.  7),  which  are  certainly  not  the  highest  forma 
even  of  their  own  family,  and  which  indeed  show  a  certain 
resemblance  (e.r/.  in  their  teeth)  to  the  Lemuroid  sub-order. 

The  opposed  directions  of  the  liair  on  the  arm  and  forearm 
respectively  (the  apices  converging  to  the  elbow)  is  the  same  in 
most  latisternal  apes  as  in  man.  Nevertheless,  in  at  least  one 
aiich  ape  {H.  agilis)  the  hair  of  the  whole  limb  is  directed 
uniformly  towards  the  hand,  as  in  most  lower  species.  Yet  we 
't  in  some  of  the  CebidtB  directed  us  in  man. 


Puasing  to  the  solid  structures  which  the  hair  clothes,  we 
"ine  to  one  of  the  most  characteristic  peculianties  of  the 
liutnan  body. 

(The  whole  of  the  Apes  and  the  whole  of  the  Half-Apea  agree 
lather,  and  differ  from  man  in  having  the  great  toe,  or  (as  it 
ii  called  in  anatomy)  the  liallus,  so  constructed  as  to  be  able  to 
"pposo  the  other  toes  (much  as  our  thumb  can  oppose  the 
•infjers),  instead  of  being  parallel  with  the  other  toes,  and 
xi.lusively  adapted  for  supporting  the  body  on  the  ground. 
rill'  prehensile  character  of  the  hallux  is  fully  maintained  even 
:■>  those  forms  which,  like  the  baboons,  are  terrestrial  rather 
i.iu  arboreal  in  their  habits,  and  are  quite  quadrupedal  in 
iieir  mode  of  progression. 

It  was  this  circumstance  that  led  Cuvier  to  give  to  that 
separate    order  in   which   he   places    man    alone,   the    name 


1S8  ronrti^  seiner 

Himana,  while  on  the  order  of  Apes  and  LevanTs  he  imposed 
the  t^rm  Quadrumana. 

The  dispute  as  to  whether  the  latter  term  is  or  is  not  applh 
cable  to  the  apea  seems  rather  a  dispute  about  words  thai 
about  material  objects. 

If  we  accept,  with  Professor  Owen,  as  the  definition  of  th« 
word  "  foot,"  "  an  extremity  in  which  the  hallux  farms  the 
fulcrum  in  etandifng  or  waiking^  then  man  alone  has  a  pair 
of  feet.  But,  anatomically,  the  foot  of  apes  agrees  far  more 
with  the  foot  of  man  than  with  his  hand,  and  similarly  tho 
ape's  hand  resembles  man's  hand  and  ditfers  from  his  foot. 
Even  estimated  physiologically,  or  according  to  use,  the  hand 
throughout  the  whole  order  remains  the  prehensile  organ  paf 
excellence,  while  tlie  predominant  function  of  the  foot,  how- 
ever prehensile  it  he,  is  constantly  locomotive.  Therefore  the 
term  QwadjiimaTto  is  apt  to  be  misleading,  since  anatomically 
as  well  as  physiologically  both  apes  and  man  have  two  kanai 
and  a  pair  of  feet.' 

The  thumb,  in  anatomy  the  pollex,  shows  no  similar  uniform 
mity  of  condition.  In  the  most  man-like  apes  it  is  relatively 
much  smaller  than  in  man,  and  the  Lemurs  are  more  man-like 
than  the  apes  in  the  development  of  this  member. 

As  we  have  seen,  the  latistemal  apes  are,  like  man.  devoid  » 
a  tail.  A  similar  reserablanee  is,  however,  presented  by  much 
lower  forms,  as,  e.g.,  by  the  ape  of  Gibraltar,  and  even  in  the 
Slender  Lemur  (LorU). 

As  we  descend  from  man,  when  we  first  encounter  a  tail  at 
all,  we  find  it  at  almost  its  maximum  of  development  in  the 
whole  order,  for  such  is  its  condition  in  the  SenvnopUhecvHOS, 
Short  tails  exist  in  the  most  varied  forms  from  Macaeue  to  AtcU^ 
cd>us ;  but  a  prehensile  tail  is  found  nowhere  in  the  orda 
Pri/matea,  save  amongst  the  genera  of  the  American  continent^ 

The  commoner  monkeys  of  the  Old  World  (the  CjfnopiUf- 
clna)  have  the  cheeks  peculiarly  distensible,  serving 
pockets.  In  so  far  as  the  higher  apes  resemble  man  in  tlM 
absence  of  this  condition,  they  share  that  resemblance  with  all 
the  lower  forms  of  the  order,  since  no  cheek-pouches  eKist  in 
the  Cebidce  or  in  any  of  the  Lemuroidea. 

Passing  now  to  internal  anatomy,  it  will  lie  well  to  dwell 
with  care  on  the  characters  presented  by  the  skeleton.  With- 
out a  patient  consideration  of  many  details,  it  will  be  impo»- 
sible  to  arrive  at  any  sure  result  as  to  the  question  under  con- 
sideration, or  as  to  that  which  is  to  follow.  Hasty  conclusions) 
derived  from  a  few  characters  only,  will  be  certain  to  mislead 
us  in  any  investigation  of  the  teaching  of  nature  with  reopecl 
to  the  affinities  of  organised  beings. 

•  See  "  Phil.  TnuM."  1B67,  p.  3G2. 
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^Hne  back-bone  of  man  exhibits  a  beautiful  sigmoid  ciirva* 
^ire,  and  is  strongly  convex  in  front  in  the  lumbar  region. 
Now  it  is  not  in  the  latiatemal  apes,  but  in  some  of  the  Baboons, 
that  we  meet  with  the  nearest  resemblance  to  raan  in  this 
particular. 

The  lumbar  region  of  the  back-bone  exhibits  in  moat  apes 
certain  bony  prominences,*  which  are  rudimentary  in  man. 
The  three  highest  genera  resemVjle  man  in  this  respect,  but  the 
same  resemblance  is  found  in  the  Slender  Lemur  (£orta)and  in 
closely  allied  forms. 

The  sacrum  f  of  man  is  also  nearly  as  much  resembled  (size 
not  being  considered)  by  that  of  Loria  as  by  those  of  the  highest 
apes.  Again,  in  the  angle  which  this  bone  forms  with  the 
lumbar  part  of  the  back-bone,  man  is  most  resembled,  not  by 
the  highest  apes,  but  by  some  Baboons.  The  same  may  be  said 
respecting  the  concavity  of  the  anterior  sm^iice  of  the  sacrum ; 
and  of  the  three  highest  genera  it  is  not  the  Gorilla  and  Chim- 
panzee which  resemble  man  most  nearly,  but  the  Orang. 

The  hinder  aspect  of  the  back-bone  exhibits  a  number  of 
prominences  termed  spinous  processes.  These,  in  most  apes, 
are  differently  directed  towards  the  two  ends  of  the  series,  so  that 
they   tend  to  converge   towards  a  single   point  in   the  back. 

I  They  do  not  do  so  in  man  and  the  latistemal  apes,  but  neither 
doUiey  in  Loris  and  its  allies  (ifycii^eiintE).  In  that  the  breast- 
lone,  or  sternum,  is  relatively  short,  and  composed  but  of  two 
bones,  man  agrees  not  so  much  with  Troglodytea  and  Simla  as 
with  the  Gibbons,  and  in  the  Siamang  the  sternum  is  even 
ihorter  and  broader  relatively  than  in  man. 
The  Orang  exhibits  a  singular  peculiarity  in  that  the  breast- 
'"nt?  long  remains  made  up  of'  ossifications  arranged  in  pairs, 
Jc  by  side,  successively.     (Fig.  17.) 

The  normal  number  of  ribs  in  the  Gorilla  and  Chimpanzee 
■  ihiiteen  pairs  ;  in  the  Orang  and  some  Gibbons  it  is  twelve, 
>  in  man. 
In  the  Orang  and  Gibbons  there  are,  as  in  man,  five  lumbar 

i'l-debrae ;  in  the  Gorilla  and  Chimpanzee  there  are  but  four, 
nd  sometimes  only  three. 
The  bones  of  the  neck  (cervical  vertebrie)  in  man  have  but 
s)jort  spinous  processes,  while  in  the  Orang  and  Gorilla  these  are 
"iiirmously  elongated,  It  has  been  proposi'd  to  account  for 
'n  latter  condition  by  the  great  weight  of  the  head  and  jaws 
'j  ihese  apes.     The  little  group  Nycticebin(s,  however,  preaenta 

*  Termed  "  MelJipophvsea  "  anil  "  Anapophjaea."  For  detnila  as  to  theaa 
•M  "  Pro.  Zool.  Soc."  1854,  pp.  571-576. 

tTTie  "  sncrum  "  i«  the  large  and  solid  piece  of  the  back-bono  to  which 
Ite  haunch-bonca  are  atlftcbed. 
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that  we  find  the  greatest  resemblance  to  man  in  this  respect.  It 
is  io  the  Gorilla  that  great  bony  crests  (for  muscular  attach- 
ment ),like  those  of  acaraivorouB  animal,  attain  their  maximum 
of  development.     (Plate  XCV.  fig,  2  a.) 

The  relation  of  the  face  to  the  brain-case  is  shown  by  what 
is  called  the  cranio-facial  angle.  This  angle  is  estimated  by 
eomparicg  the  direction  of  a  line  drawn  parallel  to  the  base  of 
the  skull  with  another  line  drawn  from  the  front  end  of  that 
ba^e  to  the  middle  of  the  lower  margin  of  the  upper  jaw.  Stress 
has  been  laid  on  the  difference  existing  between  man  and  the 
Gorilla  as  to  this  angle.  But  it  does  not  appear  Co  be  a  really 
important  character,  since  much  difference  exists  with  regard  to 
this  character  in  forms  admilted  by  all  to  be  closely  related, 
such  as  the  two  Baboons— the  Mandrill  and  the  Chacma. 

There  is  one  small  cranial  character,  however,  in  which  the 
Gorilla  approaches  man  more  nearly  than  does  any  other  Pri- 
mate. TMs  is  the  existence  of  a  certain  ridge  (termed  voffirial) 
on  the  under  surface  of  the  bone  which  encloses  the  internal 
ear.  Another  process  of  the  same  bone  (called  styloid)  is,  how- 
ever, developed  more  in  accordance  with  man  in  one  of  the 
Baboons  than  in  any  other  Primate,  while  of  the  latistemal 
apes  it  is  not  the  Gorilla,  but  the  Orang,  which  in  this  matter 
is  the  most  human. 

The  Gibbons  are  more  human  than  the  Orang,  Chimpanzee, 
or  Gorilla,  as  to  the  preponderance  of  the  brain-case  of  the 
skull  over  the  bony  face.  But  the  smaller  American  monkeys 
<aceed  the  Gibbons  in  this  respect,  while  the  Si[uirrel  Monkey 
eioeeda  even  man  himself. 

A  striking  feature  in  the  human  skull  is  the  prominence  of 
Ifc  inferior  margin  of  the  lower  jaw  in  front ;  i.e.  the  presence 
of  a  "chin."  The  feature  is  quite  wanting  in  the  Gorilla,  as 
slso  in  the  Orang  and  Chimpanzee.  A  more  or  less  developed 
"chin,"  however,  exists  in  the  Sianiang,  although  no  other 
species  of  Gibbons,  and  indeed  no  other  ape  or  Lemuroid,  shows 
m  a  similar  condition. 

Another  marked  character  of  man's  skull  is  the  projection 
sad  transi'erse  convexity  of  the  bones  of  the  nose.  This  con- 
reiity  is  quite  absent  in  the  Chimpanzee  and  in  most  Gibbons. 
In  the  Orang  these  bones  are  exceedingly  small  and  flat,  often 
even  uniting  into  one  bone,  or  with  the  adj'oining  jawbones,  if 
indeed  they  are  not  altogether  absent. 

In  the  Gorilla,  on  the  other  hand,  they  are  slightly  convex 
timnsN'ersely  at  their  upper  part,  so  that  here  we  seem  to  have 
evidence  of  the  predominant  affinity  of  the  Gorilla  to  man. 
T'WtJier  exajninatiou,  however,  shows  that  this  character  can 
have  no  Buch  meaning,  since  a  still  more  decided  convexity  in 
found  to  exist  in  some  Semnopitheci,  and  even  in  the  lowest 
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Baboons.  Moreover,  in  these  Baboons  the  nasal  bones  only 
become  convex  towards  maturitj,  being  at  first  flat.  This, 
character  therefore  can  hardly  have  been  at  one  time  a  general 
one,  now  preserved  only  In  a  few  scattered  forms. 

The  relative  length  of  the  arm  and  hand,  when  compared 
with  that  of  the  spine,  is  very  different  in  all  the  latisternal 
apes  from  what  exists  in  man.  In  this  respect  the  GoriUs 
is  less  like  man  than  is  the  Chimpanzee,  though  both  are  lesa 
unlike  him  than  are  the  Orang  and  Gibbons.  In  the  GibbonB 
the  arm  and  hand  attain  about  twice  the  relative  length  attained 
in  IIS. 

The  analogous  proportions  of  the  leg  and  foot  show  a  near 
agreement  between  the  Orang  and  man.  While  the  Gibbons  and 
Spider  Monkeys  have  relatively  longer  legs  than  we  have, 
the  Gorilla  and  Chimpanzee  have  much  shorter  ones.  If  tli« 
foot  be  excluded  from  the  calculation,  then  the  Orang  diS^ 
the  most  from  man,  while  the  Gibbons  exhibit  a  remarkaUa 
conformity  to  him. 

In  shape  the  blade-bone  of  the  Gorilla  is  singularly  like  that 
of  man,  but  that  of  its  congener  the  Chimpanzee  diflers  mon 
trom  man  than  does  that  of  the  Orang. 

The  collar-bone,  in  both  the  Chimpanzee  and  Gorilla,  is  much 
shorter  when  compared  with  the  blade-bone  than  it  is  in  man. 
In  the  Gibbons,  however,  it  is  still  larger  than  in  him  ;  whlls 
in  the  Orang  its  relative  length  is  much  as  in  man. 

Both  the  bone  of  the  upper  arm  {humerus)  and  the  bones  of 
the  fore-arm  {radiua  and  vXna)  in  the  Chimpanzee,  when 
compared  in  length  with  the  spine,  more  resemble  the  aajiie 
bones  in  man  than  do  those  of  any  other  latisternal  ape.  la 
the  length  of  the  hand,  so  estimated,  the  Gorilla  is  the  most 
human,  and  it  is  so  in  the  relative  length  of  the  fore-arm  bones 
to  the  liumerus. 

Much  has  been  said  of  late  as  to  a  certain  perforation 
'aupra  condyloid  foramen)  which  has  been  found  in  a  certain 
number  of  ancient  human  skeletons.  Some  have  supposed  this 
circumstance  to  indicate  a  transition  in  human  structure  from 
that  of  the  higher  apes.  Id  &ct,  however,  it  is  not  in  the 
Gorilla,  not  in  any  of  the  latisternal  apes,  not  even  in  any  of 
the  apes  of  the  Old  World,  that  we  find  such  a  perforation  de* 
veloped.  Such  a  condition  ia  not  met  with  till  we  descend  to 
the  lower  Cebidce  (from  Ceiiiw  downwards),  though  with  the  ex- 
ceptioD  of  Arctocebua  it  is  constant  in  the  Half-Apes. 

The  little  bones  of  the  wrist  are  in  man  only  eight  in  number^ 
while  in  almost  all  the  other  Primates  there  are  nine  of  sacb 
ossicles.  In  the  Gorilla  and  Chimpanzee  there  are  but  eight* 
while  the  Orang  and  Gibbons  have,  like  the  other  monkeja, 
nine.      It  ia  very   remarkable  that  amongst  the   LemuToid«a 
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there  is  a  genQB  (Indriti)  which  agrees  with  Homo  and 
Troglodytes  in  having  but  eight  bones  to  the  wrist.  One 
of  these  wrist-bones  (the  pisi/orme)  is  much  amailer  relatively 
in  man  and  In  the  Orang  than  in  almost  any  other  species  of 


Skeleton  of  ChimpanMe.  Skeleton  of  Oraag. 

A.  Halloi :  B.  Fibula ;  c.  CUride ;  r.  Fnmur ;  u.  UnmetuE  ;  i.  lEdiium  ;  l.  flannch- 
boDe  or  Ilium  ;  o.  Follex  ;  P.  Pubis  ;  a.  Badius  ;  t.  Tibia;  v.  Ulna. 

the  order.  Strange  to  say,  however,  we  find  in  the  little  slender 
Lemur  (^Loria)  an  approximation  in  this  respect  to  man  much 
beyond  that  exhibited  by  the  Gorilla. 

The  thumb,  as  to  its  relative  length,  taking  again  the  back- 
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bone  as  our  standard  of  oompariaon,  is  in   the   Gorilla  mor 
like   that   of    man  than   is   the   thmnb   of  any   other   of  thi 
Simi'MicE.    But  the  samedegree  of  resemblance  to  loau  exists  in 
many  lower  forma ;  and  in  the  short-tailed  Indris  the  proportioQ' 
is  precisely  the  same  as  in  ourselves. 

The  very  same  remarks  may  be  applied  to  the  index  finger 
also. 

The  proportion  borne  by  the  thumb  to  the  longiest  finger  of 
the  hand  in  the  Gorilla  is  slightly  more  human  than  what  we  find 
in  any  other  latistemal  apea.  Nevertheless  the  diflference  betweea 
these  apes  ia  trifling,  and  all  differ  greatly  from  man  in  this 
proportion ;  while  in  the  Slender  Lemur,  and  in  the  Marmoseti 
the  proportion  ia  nearly  as  it  is  in  ua,  although  in  the  Marmoset 
the  thumb  is  not,  as  in  us,  opposable. 

The  pelvihi,  consisting  of  the  two  haunch-bones  and  sacrum, 
ia  one  of  the  most  characteristic  parts  of  the  human  skeleton, 
closely  connected  as  is  its  shape  with  the  upright  posture 
man's  body. 

In  the  breadth  of  the  pelvis,  comparetl  with  the  extreme 
length  of  each  haunch-bone,  man  greatly  exceeds  every  othei 
Primate  ;  he  is  most  nearly  approached,  however,  in  this  respect, 
not  by  the  Gorilla,  but  by  some  of  the  Gibbons. 

In  the  breadth  of  the  pelvis,  compared  with  its  extent  froi 
before  backwards,  man  ia  more  nearly  reached  by  some  Baboon 
than  by  any  latistemal  ape. 

The  haiinch-bone  (os  imiiymmatum.)  ia  made  up  ofthre 
bonea — 1,  the  ilium;  2,  the  ptifcis;  and  3,  the  ischium — wbio 
have  coalesced  into  one  mass. 

In  the  length  of  the  whole  mass,  compared  with  that  of  til 
spine,  the  Gorilla,  Chimpanzee,  and  Orang,  are  consideraHy  la 
human  than  are  the  Gibbons.  In  the  relative  length  of  tfa 
crest  of  the  iliiun,  however,  the  Orang  takes  precedence. 

Each  ischium  ends  below  in  what  is  called  its  "  tuberoaity,^^ 
on  which  the  body  is  supported  when  in  a  sitting  posture.    AboV 
this   tuberosity  is   a   prominence    called    the    "  spine   of  tT 
ischium."  ' 

The  shortness  of  the  iachia,  the  smallness  and  the  non-evei 
sion  of  the  tuberositiee,  and  the  prolongation  of  the  latte 
upwards  nearly  to  the  spines  of  the  ischia,  are  four  cbaractei 
ahnost  peculiar  to  man.  He  is  most  nearly  approached  in  the: 
points,  not  by  the  Gorilla,  nor  by  any  of  the  Simivtice,  bat  by  tb 
Slender  Lemur  (Loris). 

ITie  development  of  the  spine  of  the  ischium  is  much  moi 

human  in  the  Orang  than  either  in  the  Chimpanzee  or  <xarilli 

The  length  of  the  thigh-bone  (JemuT)  compared  with  that  ( 

the  back-bone,  is  greater  in  man  than  in  any  latistemal  api 
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[  IB  moat  nearly  approached  in  this  respect  by  the  Spider 
Monkeys  (^AteUs),  while  in  the  GibboDB  it  is  even  longer  than^i 
in  man. 

Comparing  the  length  of  tlie   thigh-bone  with  that  of  the  ' 
haunch-bone,   we  find  the  short-tailed  Indris  to  be  the  moBt 
homan,  while  HylohateK  ia  more  so  than  are  the  higher  genera 
of  SiTniina:. 

In  man  the  relative  length  of  the  thigh-bone  to  the  humerus 
is  enormously  great«r  than  in  any  latistemal  ape.  The  Lemurs 
approach  us  most  nearly  in  thia  proportion,  while,  as  regards 
the  slendemess  of  the  thigh-bone,  the  Gibbons  agree  with  us 
much  more  than  do  the  thick  thigh-boned  Orang,  Chimpanzee,, 
and  Gorilla.  > 

The  "neck"  of  the  thigh-bone  is  especially  long  and  well 
defined  in  man  and  in  the  latisternal  apes,  but  the  GoriUa  in 
this  respect  is  the  least  human  of  the  latter. 

The  lower  end  of  the  thigh-bone  of  man  is  distinguished  by. 
the  much  greater  projection  downwards  of  its  inner  part  {inner . 
condyle).  It  is  not,  however,  the  Simiince,  but  the  Spider 
Mookeyg,  and  some  Baboons,  which  in  this  character  present.' 
tl>e  nearest  resemblance  to  ourselves.  i 

The  length  of  the  shin-bone,  compared  with  that  of  the  back- 
bone, 18  greater  in  man  than  in  any  of  the  Old  World  apes,  ex- 
cept the  Gibbons,  in  which  its  relative  length  is  even  a  little 
greater  than  in  man.  Some  of  the  Spider  Monkeys  resemble 
him  in  this,  more  than  do  any  other  Primates. 

The  length  of  the  shin-bone  compared  with  that  of  the  thigh 
bone  ia  much  the  same  in  the  Gorilla  and  Chimpanzee  as  in  man. 
In  the  CKbbons  it  is  rather  longer,  relatively,  and  in  the  Orang' 
considerably  longer.  In  the  Slow  Lemur,  however,  the  propor-. 
tion  is  almost  as  human  as  in  the  Gorilla. 

When  the  length  of  the  entire  foot  is  compared  with  that  of 
the  back-bone,  the  Orang  appears  at  much  disadvantage  (as  to 
resemblance  to  man)  in  comparison  with  all  the  other  latistemal 
apes ;  the  baboons,  however,  excel  the  last-named  animals  In 
this  respect. 

When  the  length  of  the  foot  is  compared  with  that  of  the 
entire  leg  without  it,  the  Gibbons  are  seen  to  take  precedence 
(as  to  human  likeness)  not  only  of  all  the  other  latistemal  apes, 
but  of  all  other  Primates  whatever,  except  the  NyciicebinCE. 

If  the  length  of  the  foot  be  compared  with  that  of  the  shin- 
bone,  the  Gibbon*  come  absolutely  to  the  front  rank  of  the 
whole  order,  while  the  Orang  is  seen  to  he.  in  this  respect,  the 
most  inhumau  of  all  Primates.  The  proportion  as  to  length 
!  by  the  foot  to  the  hand  is  more  human  in  the  short- 
d  Indris  than  in  any  other  Primate ;  while,  of  the  latistemal  i 
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apes,  the  Gibbons  are  the  least  human,  and  the  Orang  the  inoet 
bo;  the  last  named,  however,  not  being  nearly  so  human 
as  is  the  Bhort-tailed  Indrie. 

In  man  the  ankle-bones  form  a  larger  proportion  of  the 
entire  foot  than  in  any  other  Primates  escept  the  Galagos. 
In  thia  point  the  Gorilla  and  Chimpanzee  are  considerably  more 
human  than  are  the  Gibbons  and  Orang.  In  the  man-like 
Blenderness  of  the  ankle,  however,  some  Gibbons  much  more 
approximate  to  man  than  do  the  other  latistemal  apes. 

In  the  relative  length  of  the  great  toe  (AaKiu;),  compared ' 
with  that  of  the  back-bone,  man  is  very  closely  approximated 
by  the  Gorilla,  while  the  Orang  falls  oflf  greatly.  In  this  pr*- 
eminence,  however,  the  Gorilla  is  about  equaled  by  some  of 
the  Sakis  of  America. 

In  the  proportional  length  of  the  longest  toe  Ui  the  back-bone, 
Man  is  most  nearly  approached  by  the  Gorilla  and  Chimpanzee 
amongst  the  latistemal  apes.  He  is,  however,  much  vwre  nearly 
approached  by  the  Lemurs.  In  man  the  great  toe  much  more 
nearly  equals  the  longest  toe  in  length  than  in  any  other  Primate. 
The  Chimpanzee  is  the  most  human  in  this  matter,  but  the 
fihort-tailed  Indris  is  almost  as  much  so,  and  excels  the  Gorilla 
and  all  other  latistemal  apes.  The  great  toe  of  the  Oran^ 
differs  from  that  of  every  other  Primate  in  that  the  terminal 
joint  is  often  absent. 

In  the  proportion  borne  in  length  by  the  great  toe  to  the 
entire  foot,  man  is  most  closely  resembled  by  the  Gibbons  and 
Chimpanzee,  while  the  Orang  is  the  least  human  of  all  Primates. 
In  the  diminutive  development  of  the  hallux,  as  compared  with 
the  poUex,  the  Orang  is  even  more  exceptional,  though  an  ^>- 
proximation  to  this  is  found  in  the  lowest  of  apes — the  Mar- 
mosets. In  the  proportion  home  by  the  hallux  to  the  pollex, 
man  and  the  Gorilla  agree ;  then  comes  the  Chimpanzee ;  theiL 
the  Gibbons,  and  last  of  all  the  Orang.  The  Little  Squirrd 
Monkey,  however,  is  almost  as  human  as  the  GoVilla  in  thii 
proportion. 

Such  are  the  main  affinities  towards  man's  structure  exhibited 
by  the  different  kinds  of  the  higher  apes  as  regards  the  skeleton. 
They  show  that  the  various  species  approximate  to  man  not 
only  in  different  degrees,  but  also  in  different  modes.  The 
Orang  certainly  diverges  more,  as  regards  the  skeleton,  from 
man,  than  does  any  other  latistemal  ape. 

Thus  it  has  the  shortest  leg,  compared  with  the  arm,  of  all 
Primates  (band  and  foot  not  being  counted),  while  man  has 
the  longest.  It  has  the  absolutely  longest  hand,  and  the  shortest 
thumb  as  compared  with  the  forefinger ;  and  it  has  the  shortest 
thigh-bone,  compared  with  the  upper  arm-bone,  of  all  Primates. 
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The  pit  for  tbe  ligamentum  teres  •  is  almost  constantly  absent, 
vliile  in  man,  Gibbone,  and  tlie  Chimpanzee,  it  ia  constantly 
present.  Tbe  (jorilla  alone  sometimes  shares  with  the  Orang 
the  condition  of  having  no  such  pit. 

The  Orang  has  the  shortest  shin-bone,  compared  with  the 
npper  arm-bone,  and  the  longest  foot  compared  with  tbe  leg,  in 
the  whole  order.  It  has  the  relatively  shortest  and  most 
imperfect  hallux  of  any  Primate,  while  in  no  other  Ape  or 
Half-Ape  does  the  lengt.h  of  tbe  second  toe  so  closely  approach 
that  of  tbe  forefinger  of  the  same  individual. 

Estimated  by  the  skeleton  only,  tbe  Orang  cannot  be  said  to 
approximate  to  man  in  any  supreme  degree,  although,  as  may 
be  remembered,  several  points  have  been  mentioned  in  which 
it  is  more  human  than  in  any  other  lafistemal  ape. 

The  Gorilla  and  Chimpanzee  have  been  seen  to  show  many 
^proximations  to  man  as  regards  the  skeleton.  In  some 
respects  one  species  has  been  found  to  be  the  more  man-like  ; 
in  other  point^  the  other  species  has  been  so  found. 

We  have  found  that  tbe  Gibbons,  one  or  other  of  them, 
exhibit  various  skeletal  characters  more  human  than  those 
presented  by  any  other  members  of  the  order.  Finally,  we 
bave  seen  that  even  some  of  tbe  Half-Apes  present  most  re- 
markable resemblances  to  man.  Tbe  t-eaching,  then,  of  the 
skeleton,  as  also  of  tbe  other  parts  we  have  as  yet  reviewed, 
seems  to  be  that  resemblance  to  man  is  shared  in  different 
and  not  very  unequal  degrees  by  divers  species  of  tbe  order, 
latber  than  that  any  one  kind  is  plainly  and  unquestionably 
much  more  human  than  any  of  the  others. 

Affinities  seejn  rather  to  radiate  from  man  in  various  direc- 
tions than  to  follow  one  special  route.  At  present,  however, 
the  focts  presented  are  not  sufficient  to  warrant  the  expression 
of  a  confident  judgment.  In  order  to  arrive  at  such  a  judg- 
coent  it  will  be  necessary  to  survey  tbe  other  organs  of  the 
body ;  and  then,  siunmarizing  the  results,  we  shall  have  material 
sufficient  to  examine  the  third  question  proposed,  namely,  tbe 
bearing  of  the  facts  upon  the  theory  of  evolution  as  applied  to 

(Tf  bt  eonlinued.) 

*  Thu  It  n  ligBiuent  which  holds  the  thi^h-bone  in  its  place,  paasiag'  aa  it 
doe^  like  A  round  cord,  from  the  bead  of  tbe  thigb-bone  to  the  inaide  of  the 
'tot  tbe  haunch-bone,  iato  which  the  thigh-bone  fits. 
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EXPLANATION  OF  PLATE  XOV, 

Fig.  1.  The  Gorilla  (Trogtodytes  goriOa). 

y,  2.  Skull  of  the  Gorilla  yerticallj  and  antero-poateriorlj  biaected,  to 
show  the  great  sagittal  crest  (s)  xising  above  the  biain  cavi^i 
and  the  supra-orbital  crest  (o)  above  the  orbit. 

„     3.  The  Squirrel  Monkey  (chryaothrix  sciured), 

„  4.  The  Potto  (PerotUdicus  Potto),  showing  the  rudimentary  condi- 
tion of  the  index  finger. 

„     5.  The  Angwintibo  (Arctocehu  cahbareruu). 

,,  6.  The  Tarsier  (  TVir^tM  spectrum)^  showing  the  foot  at  its  maximmn 
of  elongation,  relatively,  in  the  whole  order  Primatea. 

,y      7.  The  Aye-Aye  (Cheiromys  madofftucarienna). 


:  LOST  COMET  AND  ITS   METEOR-TRAIN. 


B»  RICHARD  A.  PROCTOR,  B.A.  (Camhribqe). 

SOBABT  SeCRETAST  0¥  THK  RoTAT.  AaTBOKOKICAL  SOCIETT  ;  AiriiioR 

or  "  Other  Worlds  thjji  Oueh,"  "  The  Sds,"  &c. 


i  meteor-ahower  which  occurred  on  November  27  last,  and 
the  circumstances  connected  with  that  event,  have  not  only 
jacted  a  fresh  interest  to  the  subject  of  meteoric  astronomy, 
t  have  afforded  important  evidence  respecting  the  connection 
lich  undoubtedly  exists  between  meteors  and  comets.  I  pro- 
ee  in  this  paper  to  consider  more  particularly  the  events 
Terred  to ;  for,  although  I  have  not  hitherto  in  these  pages 
alt  with  the  progress  of  cometic  and  meteoric  astronomy, 
■t  it  is  known  to  the  majority  of  my  readers  that  elsewhere 
lis  subject  has  been  somewhat  fully  discussed  by  me. 

It  has  been  shown  by  the  labours  of  Schiaparelli,  Adams, 
eters,  Tempel,  and  other  astronomers,  that  the  meteors  of 
loTember  13-14  (called  the  l^eonides)  travel  in  the  track  of 
'anpel's  comet.  The  meteors  of  August  10-11,  or  Perseidea, 
sve  also  been  shown  to  travel  in  the  track  of  a  comet.  Other 
acb  instances  of  association  have  been  more  or  less  fully  recog- 
ised  ;  and  now  the  conclusion  has  been  generally  accepted,  that 
1  the  train  or  path  of  comets  bodies  travel  in  scattered  flights, 
liich,  if  they  fall  on  the  atmosphere  of  the  earth,  appear  as 
looting-etars  or  meteors, 

0ntil  the  recent  shower,  however,  the  inquiries  made  in  this 
laacb  of  research  has  been  limited  to  cases  of  recognised 
eteor-systems  whose  orbits  have  been  found  to  agree  with 
ose  of  comets.  It  was  a  new  circumstance  in  the  history  of 
eteoric  research  when  Weiss  in  Germany,  and  Alexander 
erschel  in  England,  ventured  to  predict  a  meteoric  display 
cause  the  earth  was  about  to  pass  through  the  orbit  of  a 
lown  comet.  It  is  true  that  there  were  some  reasons  for 
Ueving  that  meteors  which  had  fallen  in  various  years  between 
jvember  25  and  December  7  were  attendants  upon  the  comet  in 
estion — Biela's  or  Gambart's.  But  the  evidence  was  slight, 
~ '  le  respects  unsatisfactory ;  so  that  it  may  be  said  that . 
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in  reality  the  astronomers  just  named  had  no  other  grounds  for 
their  anticipations  than  first  the  fact  that  Biela's  comet  wai 
known  to  have  recently  passed  the  descending  node  of  its  orbit 
(or  the  place  where  it  passes  nearest  to  the  earth's  orbit),  aad 
secondly  their  confidence  in  the  theory  that  meteors  and  comets 
are  in  some  way  associated.  A  prediction  such  as  this  became 
therefore  in  some  sense  a  crucial  teat  of  this  theory — not  indeed 
that  the  failure  of  the  prediction  would  have  disproved  th^ 
theory  (because  negative  evidence  counts  for  little  in  this 
matter),  but  that  its  fulfilment  would  supply  the  only  form  m 
positive  evidence  yet  wanting  to  that  theory. 

I  do  not  here  enter  at  length  on  the  remarkable  circum- 
stances connected  with  Biela's  comet,  because  they  have  been 
elsewhere  stated  at  considerable  length,  and  arc  probably  known 
to  the  majority  of  those  who  will  read  these  lines.  I^et  it  suffice 
to  say  that  the  comet  was  one  of  short  period,  returning  at 
mean  intervals  of  fi-635  years  ;  that  in  1837  it  was  observed  td 
be  divided  into  two  distinct  comets ;  that  it  returned  in  1852^ 
and  both  the  comets  were  then  still  in  esist-ence ;  that  whether 
it  returned  (unchanged  in  general  aspect)  in  1858-59  or  not, 
unknown,  because  its  calculated  course  was  such  as  to  rendei 
observation  impossible ;  and  lastly  that  in  1866,  and  again  last 
year,  it  was  searched  for  in  vain  with  telescopes  of  great 
power. 

Now  it  crossed  the  earth's  path  last  year  nearly  twelve  weeki 
before  November  27,  when  the  earth  herself  traversed  the 
place  at  which  the  comet  crosses  her  orbit.  And  since  the 
meteors  of  November  13-14  have  been  seen,  not  merely  a  feW, 
months,  but  several  years  after  the  nodal  passage  of  their  cornet^ 
it  seemed  not  imreasonable  to  expect  a  considerable  meteoriti 
display  on  or  about  November  27.  The  exact  date  was  not 
indeed  very  accurately  determined,  and  the  reason  is  readilj 
Been.  I  invite  the  reader's  special  attention  to  the  point, 
because  it  has  been  somewhat  singularly  overlooked  even  bj 
astronomers  of  great  mathematical  attainments.  The  comet 
itself  had  its  place  of  passage  readily  calculated,  and  it  might 
eeem  at  first  sight  that  whenever  the  earth  came  to  that  place 
the  display  should  occur.  But  manifestly  the  position  of  thQ 
cometic  orbit  for  November  27,  when  the  earth  crossed  thai 
orbit's  node,  would  not  be  identical  with  the  position  of  thal^ 
orbit  three  months  or  so  before,  when  the  comet  passed  it^ 
node.  It  might  then  seem  that  this  latter  position  was  what 
astronomers  should  calculate,  and  as  a  matter  of  fact  this  ii 
what  was  commonly  done.  We  find  the  position  of  the  Dod< 
of  the  orbit  for  the  end  of  November  assigned  as  the  place 
where  the  encounter  of  the  earth  with  the  meteoric  flight  wai 
to  take  place.     But  this  view  is  as  incorrect  as  the  former. 
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Thofie  particular  meteors  which  were  travelling  twelve  weeks 
behind  the  head  of  the  comet,  although,  speaking  generally, 
they  would  follow  the  comet's  track,  would  nevertheless  not  be 
found  travelling  in  precisely  the  same  orbit,  nor  would  they 
croes  the  earth's  orbit  precisely  where  the  comet's  orbit  did  at 
the  time.  For  they  would  have  been  subjected  to  perturbations 
differing  notably  in  character  from  those  which  had  affected  the 
comet  itself.  It  must  be  remembered  that  the  circumstances 
which  separatfid  such  meteors  by  so  great  a  distance  from  the 
head  have  not  taken  place  in  a  few  years,  in  a  few  revolutions 
of  the  comet,  or  even  in  a  few  centuries.  But  even  if  we  take 
only  the  laat  half  century  or  so,  and  consider  the  history  of  those 
meteors  during  that  time,  it  will  be  manifest  that  their  per- 
turbations have  differed  considerably  from  those  which  have 
affected  their  leader,  so  to  term  the  comet  in  whose  track  they 
foUov.  In  the  course  of  those  years  the  comet  has  made  seven 
or  eight  revolutions,  and  so  have  the  meteors,  while  Jupiter, 
the  chief  disturber  of  Biela's  comet,  has  made  four  or  fiverevolu- 
tions.  In  the  course  of  this  period  the  comet  must  have  been 
more  than  once  so  placed  as  to  be  very  considerably  disturbed 
by  Jupiter,  because  as  a  matter  of  fact  the  path  of  the  comet 
m  passes  not  very  far  (near  its  aphelion)  from  the  path  of  Jupiter. 
■The  same  general  statement  is  true,  of  course,  of  the  meteors 
■tvelve  weeks  behind.  Now,  whenever  it  happened  that  the 
V  comet  was  at  its  nearest  to  Jupiter,  when  passing  that  critical 
I  portion  of  its  orbit,  the  meteors  twelve  weeks  behind   were 

■  rither  not  brought  so  fully  under  the  influence  of  Jupiter's 
I  attraction,  or  if  they  were,  they  were  perturbed  by  him  in  a 

■  different  manner.  This  is  manifest  if  we  consider  bow  enor- 
I'Hoiu  is  the  real  distance  corresponding  to  the  twelve  weeks  or 
I M  by  which  the  meteors  are  behind  the  comet.  And  again, 
i  ihea  the  meteors  chanced  to  be  at  their  nearest  to  Jupiter 
I  »hen  passing  the  critical  part  of  their  orbit,  the  comet,  twelve 
I  veeks  in  front,  was  either  not  brought  ho  fidly  under  Jupit«r's 
I  influence,  or  was  perturbed  in  a  different  way. 

Now  whenever  a  pertiwbation  has  been  produced,  it  affects 

die  orbit  of  the  perturbed  body.      Supposing  the  comet  and 

Ptaeteots  moving  in  precisely  the  same  orbit   at  a  particular 

■  moment,  when  Jiipiter  is  pulling  the  comet  in  a  certain  way 
md  the  meteors  in  a  different  way,  then  forthwith  the  comet 
Jnd  meteors  travel  in  different  orbits.  The  difference  may  be 
flight,  close  by  the  place  where  such  perturliations  are  produced, 
init  it  may  nevertheless  appreciably  affect  the  positions  which 
TiJl  be  occupied  by  the  comet  and  meteors  when  severally 
traversing  some  other  and  distant  part  of  their  orbit  (as  for 

ptotapce  when  they  are  at  their  descending  node  close  by  t' 
~  'a  track).     And  again,  although  in  the  long  run  there  I 
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compensatory  efiects — tlie  comets  and  the  bodies  travelling 
twelve  weeks  behind  being  in  the  eourse  of  many  yoars  sub- 
jected to  every  variety  of  perturbative  effect  in  the  same 
respective  proportions — -yet  such  cycles  of  compenaatiou  a« 
enormously  long  in  the  ease  of  bodies  moving  in  tui  orbit  like 
that  of  Bielu's  comet ;  and  practically  it  may  be  said  that 
compensatihn  ie  never  effected.* 

So  that  unless  calculations  coxJd  be  made  of  the  perturbap 
tions  affecting  those  meteors  themselves  which  are  travelling 
twelve  weeks  behind  the  comet,  we  could  not  possibly  be  certain 
as  to  the  place  where  the  earth  would  actually  encounter 
the  meteor  fiight,  or  whether  such  an  encounter  would  take 
place  at  all.  The  calculation  would  be  one  of  immense  diffi- 
culty, even  if  we  knew  where  and  how  tlie  meteors  had  been 
moving  at  some  particular  date  ;  but  as  we  know  nothing  on 
either  point,  it  is  simply  impossible  to  enter  upon  the  calcU^ 
lation. 

It  will  presently  be  seen  that  these  considerations  bear 
importantly  on  the  opinion  we  are  to  form  respecting  the  events 
which  have  recently  occurred. 

It  is  in  the  knowledge  of  all  our  readers  that  on  November 
27th  last,  the  anticipated  display  of  meteors  did  actually  occur. 
It  was  a  display  very  remarkable  in  character.  The  meteors 
were  even  more  numerous,  in  fact  they  were  far  more  numerous 
than  during  the  memorable  shower  of  the  night  between 
November  13-14,  1866  ;  though  the  meteors  were  notso  laigo 
on  the  average  as  those  seen  on  the  latter  occasion.  I  select. 
from  among  many  accounts  the  excellent  description  given  bf^ 
Professor  Grant,  because^his  akilland  practice  as  an  observer  pYM 

*  One  maj  reu^oD  thu» :  Oicon  a  bod;  traTellicft  in  the  orbit  of  t 
comet ;  then  the  orbit  of  this  body  will  pass  through  endleu  chuigM.  Bt 
ecceotricit;  will  wax  ond  waue  ;  ita  inclination  will  increase  and  ^ilIliwl^ 
itfi  line  of  apadee  -will  advnnco  and  regrede,  advancing  on  Uie  wbola;  tl 
line  of  modss  ^1]  advance  and  tegrede,  regreding  on  the  whola ;  and  oonit 
lew  sgee  must  elapse  bufore  its  orbit  resumeg  its  originiil  flguce,  for  the  boc 
Idnds  of  change  will  not  have  synchronouB  periods. 
of  another  body,  having  at  the  beginDing:  the  aamti  orbit  hut  twelve  « 
in  front  01  behind.  This  body  will  bare  its  orbit  paadog  tlirough  eni 
changes,  and  will  only  after  countless  ages  be  found  truvelliag  in  Ike  i 
orbit  aa  at  first.  But  the  period  in  which  this  will  happen  is  not  Uis  i 
period  in  which  the  former  will  happen.  Each  period  is  enormously  loag, 
but  Kfter  the  lapse  of  either  the  bodies  arc  not  travelling  in  the  »aine  oAH 
Whvn  one  period  ha«  elapsed,  the  other  is  &r  from  being  completed ;  wbi 
the  latter  is  completed,  the  former  is  far  past.  Nor  doea  it  follow  that  Ui 
pcrCurbiuf,'  planets  are  in  the  same  position  aa  when  the  changes  b^K 
Many  thousands  of  such  periods  must  pass  for  both  bodies  before  there  it 
mat  approach  to  the  ortgitial  state  of  things  in  all  respects. 
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great  value  to  his  statements.  '^  In  their  geaeial  features,"  be 
nys,  "  the  meteors  did  not  differ  from  those  of  the  great  die- 
play  of  November  13-14,  1866.  They  were,  however,  obviously 
less  brilliant.  Their  normal  colour  was  white,  with  a  pale  train 
tinged  now  and  then  ^ith  a  very  taint  greenish  hue.  The  head 
■ddom  equalled  in  brightness  a  star  of  the  first  magnitude. 
FVom  time  to  time,  however,  a  meteor  of  unusual  splendour 
would  appear,  nearly  rivalling  Jupiter  in  brightness.  In  suoh 
cases  the  train,  especially  when  breaking  up,  exhibited  a  reddish 
tinge.  In  two  instances  of  large  meteors  (those  of  8h.  13m. 
and  9h.  33m.)  the  colour  of  the  train  was  conspicuously  green. 
In  general,  however,  there  was  an  absence  of  the  brilliant 
emerald  hue  which  formed  so  conspicuous  a  feature  of  many  of 
the  larger  met«or3  of  November  1866.  The  time  of  visibility 
of  a  meteor  did  not  exceed  two  or  three  seconds.  In  two  or 
three  instances  of  bright  meteors,  however,  the  lUbris  of  the 
train  continued  visible  for  about  thirty  seconds.  The  arc 
described  varied  as  usual  from  zero  to  forty  or  fifty  degrees.  I 
was  unable  to  detect  any  pronounced  difference  in  the  angular 
Telocity  of  the  meteors  as  compared  with  the  meteors  of 
Sovember  1866.  During  the  whole  time  of  the  occurrence  of 
the  shower  I  directed  especial  attention  to  the  region  of  the 
hskvens  from  which  the  meteors  were  issuing,  with  the  view  of 
detecting  stationary  or  nearly  stationary  meteors,  having  been 
ooDTinced,  from  my  experience  of  the  meteoric  shower  of 
November  1866,  of  the  facility  with  which  such  meteors  indi- 
cate the  position  of  the  radiant  point.  Several  meteors  of  this 
class  were  seen  during  the  progress  of  the  shower.  At  8h. 
43m.,  at  9b.  23m.,  and  at  9b.  35m.,  absolutely  stationary 
I  meteors  were  perceived.  They  rapidly  swelled  out,  without 
JOy  Vestige  of  a  train,  and  then  suddenly  collapsed.  They  all 
concurred  in  placing  the  radiant  point  in  a  position  midway 
i«'tween  7  ATulromeda:  a.nd  51  ^Iwiromeiicc,  perhaps  a  little 
ii-arer  to  the  former  atar  than  to  the  latter.  Assuming  the 
jxjsition  of  the  radiant  point  to  be  midway  between  the  two 
ftars  just  mentioned,  it  would  thus  be  situated  in  B.A.  26°, 
DecL  N.  44°.  Tliis  conclusion  was  supported  by  the  observa- 
tions of  nearly  stationary  meteors  in  the  vicinity  of  the  radiant 
point.  On  the  other  hand  the  courses  of  the  more  distant 
met«ort(  when  traced  back,  although  in  general  assigning  the 
nme  position  to  the  radiant,  appeared  in  many  instances  to 
some  from  a  higher  region  situated  in  Casaiopiea.  Of  this  fact 
(which  is  otherwise  indicated  by  the  projection  of  the  observa- 
taons)  I  do  not  entertain  the  slightest  doubt,  my  attention 
bsving  been  directed  to  it  early  in  the  evening.  In  order  to 
ascertain  the  time  of  occurrence  of  the  maximum  of  the  ebower, 
it  was  necessary  to  count  the  number  of  meteors  visible.     At 
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t  to  ne  n>  plaoe  two  obserren,  one  loohi 
on  of  ttae  la^aat  point,  uid  the  otber  t 
I,  bnt  I  fiHiDd  that  the  attempt  t<i  carry  ist4 
■est  introdaoed  eoofiisioa.  I  therefon 
r  almTS  to  keep  the  star  7  Andromedts  ai 
•aataae  eoonting  as  manj  meteon 
Bg  roond.  The  cotmtmg  of  the 
i  st  A.  SOm^  snd  was  prosecnted  withodl 
I  BMtil  Ilk.  5(tai.;  it  DonseqneDtl;  embraced  1 
iBteml  of  Gk.  SQb.  The  opentioa  was  effected  by  countiii( 
the  rambeT  wt  luetoOM  Ttetbte  in  each  saccesdTe  iutdiral  0 
fire  minnties.  The  aietoOCT  counted  were  thus  parcelled  out 
into  sereaty-sx  gtuups,  each  gnap  exteading  over  fiv4 
minutes.  The  Bnrahcr  of  meteon  coonted  Id  the  first  gronp 
(ah.  30m.  to  Sh.  35m.)  amoanted  to  40.  The  num^  (d! 
raeteots  in  the  maximmn  groop  (6b.  10m.  to  Sh.  ISm.)  wa> 
367.  TW  number  of  meteors  in  the  Jast  group  ( 1  lb.  iSm.  tn 
llh.  50m.)  fell  to  6.  l^kin^  the  first  serenty-two  groups,  and' 
fimaing  tfaem  into  twentyJbur  groops  of  fifteen  minutes  eacb, 
we  have  the  following  Tesolls : — 


a  4-5 
10  0 

10  15 
10  30 
10  45 


S45 

leo 

745 

6    0 

174 

8    0 

615 

sas 

8  15 

630 

507 

RDO 

045 

M3 

845 

7    0 

840 

9    0 

7  15 

721 

9  15 

7  30 

890 

930 

213 


II    0 
11  15 

11  a 


"  It  is  clear  that  the  maximum  of  tbe  shower  occurred  about 
8b.  10m,  The  aggregate  number  of  meteors  counted  from  5b> 
30m.  to  1  Ih.  50m,  (by  one  observer)  amounted  to  10,579." 

To  this  it  may  be  added  that  in  Italy  tbe  shower  was  ev« 
richer,  for  Signor  Denza  states  that  in  6^  hours  no  less  tboo 
33,400  meteors  were  coimted  by  four  obserip-ers.  "  The  meteon 
wore  very  brilliant,"  be  adds,  "  and  were  noticed  in  every  part 
of  the  8ky.  The  number  recorded  above  is  far  less  than  thft 
tnith,  for  we  found  it  frequently  impossible  to  count  them. 
The  maximum  display  took  place  between  7h.  and  9h.,  and  for 
21  niliiutea,  between  6h,  35m. and  6h.  56m.,  tfte  appearanoevi 
the  »k>f  woa  that  of  a  meteoric  cloud.  Tbe  radiant  point  wa 
very  clearly  indicated  near  7  Andnymeda. 
-  j^JHtjfrthc  (irNt  plaee  it  is  to  be  noticed  that  there  caD  fa 

""  phatcvcr  as  to  the  meteoric  display  having  beefl 
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produced  by  bodies  which  were  travelling  in  the  track  (speaking 
geoenlly,  bieii  tntetidu)  of  Biela's  comet.  It  is  sufficient  to 
oompure  the  potiition  of  the  radiant  point  with  tliat  which 
ifould  have  been  due  to  meteors  followiDg  precisely  in  the 
orbit  of  Biela's  comet,  as  calculated  for  the  last  perturbed 
epocb,  1866,  Mr.  Hind,  the  superintendent  of  the  "Nautical 
Almsoac,"  has  calculated  for  tlie  radiant  point  due  to  the 
comet  a  place  in  R.  A.  l*".  41".,  and.N.  P.  D.  48°,  We  have 
»©en  that  Professor  Grant  gives  for  the  observed  radiant  point  a 
poeition  in  R.  A.  26°  (or  l"*.  44".),  and  N.  P  D.  44%  a  singularly 
close  agreement  under  the  circumstances.' 

But  DOW  comes  the  most  singular  part  of  the  whole  affair. 
It  occurred  to  the  German  astronomer  Klinkerfuea  that  if 
search  could  be  made  in  the  part  of  the  heavens  directly  oppo- 
eitff  to  that  whence  the  meteor-shower  had  appeared  to  radiate, 
ihe  cluster  of  meteoric  bodies  which  had  produced  the  display 
might  be  detected.  In  fact,  Klinkerfues  appears  to  have  sup- 
posed that  Biela's  comet  had  itself  touched  the  earth  on  the 
evening  of  November  27,  for  he  telegraphed  to  Mr.  Pogson 
(the  Uuvemment  astronomer  at  Madras)  in  the  following 
lerms:    "  Biela  toiick&l  eaHk  on  21th;   search  near   TAeto 

'  Is  pasiiog  I  would  venture  to  touch  on  nhnt  I  canoot  but  regard  oa  on 

•  iTur  in  tlio  Ireatiuent  of  this  suhject  by  Profeasoc  Newton  of  America,  and 

ume  other  Bstronomerc.     Tbey  attribute  to  the  indicntious  of  the  meteoric 

L     piUti  %  degree  of  accuracy  which  cannot,  I  conceive,  be  regarded  as  to  be 

ft    l»pcDd«d  upon.    Aud  wiiere,  judging  from  the  meteoric  motions,  the  radiant 

R     MMU  to  aliift  in  position,  or  to  occupy  an  area  rather  than  to  be  a  mere 

*      Y^aK,  they  deduce  »\ich  and  such  inferencee  from  one  or  other  circumBtsnce. 

V.-iX  it  mu»t  be  reiueniliered  that  apart  from  those  causes  which  would  tend 

'':  >pTMd  the  radiant  region,  the  meteors  must  by  the  action  of  the  atmoa- 

I  iitre  be  very  oftan,  if  not  always,  caused  to  deviate  from  the  direction  in 

iiLlch  they  had  been  moving  before  they  reached  the  upper  limits  of  the 

'fu^sphere.     We  cannot  assume  that  because  the  air  is  very  rare  where  the 

.(^ora  first  become  viublo,  tbey  therefore  encounter  an  inappreciable  res ist- 

Jife,    The  very  fact  of  a  meteor  becoming  visible  shows,  on  the  cootriirr, 

L     1^  there  has  been  a  degree  of  comprea^on  of  the  atmosphere  in  front  of 

I     Ibt  meteor,  which  must  necessarily  involve  a  considernble  resistance.     And 

'    ititDtteriy  imlikely  that  thia  resistance  should  take  place  without  to  aome 

dcgfee  affecting  tht  direction  in  which  the  meteor  travels.     Nor  will  all 

mateon  be  alike  affected.     For  it  is  to  be  remembered  that  of  the  meteors 

Mm  from  any  given  station  some  strike  the  atmosphere  in  a  very  different  way 

thtB  others.     Some  impinge  almost  squarely  upon  the   upper  nluioepheric 

layets,  while  others  fall  much  more  aslant.    Then  there  must  ohva  be  a 

fiiercnce  of  density  and  of  arrangement  in  the  upper  atratn  of  our  atnios- 

phaie.     These  and  other  causes  which  may  be  pointed  out,  as  well  as 

fiflcRdcea  in  the  aiie,  weight,  and  density  of  the  individual  metdurn,  must 

lead  to  (qtpredable  changes  in  ihe  direction  of  motion. 

T01_  XU. — NO.  ILVU.  L 


146  POpnuB  sciswcE  1antfin^  ^^^ 

Ceidauri.'"  And  Pogson  understood  that  it  was  the  come 
itself  that  he  was  searching  for,  since  he  wrote  as  follows,  i; 
describing  the  results  of  his  search : — "  I  was  on  the  look  oa 
from  Comet-rise  (16".)  to  Sun-rise  the  next  two  mornings,  huH 
clouds  and  rain  disappointed  me.  On  the  third  attempt,  how 
ever,  I  had  better  luck.  Just  about  IT^**.  mean  time  a  brid 
blue  space  enabled  me  to  find  Biela,  and  though  I  could  oolj 
^rt  four  comparisons  with  an  anonymous  star,  it  had  movbt 
forward  2'5  s.  in  four  minutes,  and  that  settled  its  being  thi 
tight  object.  I  recorded  it  as  '  Circular ;  bright,  with  a  decidet 
nucelus,  but  no  tail,  and  about  45"  in  diameter.'  This  was  i 
strong  twilight.  Next  morning,  December  3, 1  got  a  mod 
better  observation  of  it ;  seven  comparisoas  with  anothei 
anonymous  star ;  two  with  one  of  our  current  Madras  Catalogue 
Stars,  and  two  with  7734  Taylor.  This  time  my  notes  » 
'Circular,  diameter  75",  bright  nucleus,  a  faint  but  distind 
tail,  8'  in  length  and  spreading,  position  angle  from  nucleui 
about  280°,'  I  had  no  time  to  spare  to  look  for  the  othei 
comet,  and  the  next  morning  the  clouds  an<l  rain  had  retumod 
The  positions,  the  first  rough,  the  second  pretty  fair,  from  thi 
two  known  stars,  are : — 

UulTM  U.  T.  H.  A.,  Aiipamit  N.  F.  D. 

Dec.  2.  17    S3    21  14       7    37  124    40 

„  3.  17    26    17  14     22    20  120      4    28 

It  is  manifest,  however,  that  whatever  the  object  seen  b 
Pogson  may  have  been,  it  was  not  Biela's  comet ;  far  the  coma 
was  due  in  that  part  of  its  orbit  no  less  than  twelve  week 
earlier,  and  any  retardation  which  could  have  produced  so  grea 
a  delay  would  have  altogether  changed  the  character  of  tbi 
comet's  path. 

Still  it  might  be  supposed  that  certainly  what  Pogeon  a&i 
was  on  the  track  of  Biela'a  comet,  was  in  fact  the  cluster  o 
bodies  which  produced  the  meteor-shower  of  November  27 
Even  this,  however,  is  so  far  from  being  demonstrated  thai 
skilful  matbematioians  consider  the  object  seen  by  Pogson  t 
have  had  no  connection  whatever  either  with  Biela  iteelf  or  it 
meteoric  train. 

This  at  any  rate  is  certain — a  flight  of  bodies  travelliac 
on  the  track  of  Biela's  comet,  and  crossing  the  earth's  orbit  < 
November  27,  could  not  possibly  have  been  seen  in  the  positionf 
in  which  Pogson  saw  a  cometic  or  cloud-like  object.  We  liart^ 
Professor  A.  S.  Herschel  has  pointed  out,  unmistakable  cvideuco 
that  Pogson  saw  one  and  the  same  object.  For  be  rated  Ihu 
.jpotion  of  the  object  on  the  first  morning,  and  the  observed 
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accords  perfectly  with  the  poeitioQ  occupied  by  the  objecfc 
on  the  second  morning. 

Two  observations  of  a  comet  do  not  afford  the  means  of 
determining  the  paths  in  which  the  comet  is  travelling.  But 
if  we  combine  Pogson's  observations  with  some  other  assump- 
tion, as  that  the  object  he  saw  had  crossed  the  earth's  orbit 
on  November  27  at  a  given  hour,  or  that  the  period  of  the 
object  is  identical  with  that  of  Biela's  comet,  or  the  like,  then 
an  orbit  can  be  determined. 

Now  Capt.  Tupman,  in  a  paper  recently  read  before  the  Royal 
Astronomical  Society,  after  showing  that  the  meteors  seen  on 
the  night  of  Nov.  27  were  running  in  an  orbit  sensibly  the  same 
as  Biela's  comet,  proves  conclusively  that  a  body  moving  in  the 
rame  orbit  as  those  meteors,  or  in  an  orbit  parallel  to  them, 
could  not  have  been  in  the  positions  occupied  by  the  object 
seen  by  Pogson.  We  must  assume  greater  changes  in  the 
character  of  the  orbit  than  appear  admissible,  in  order  to  ac- 
count for  the  observed  positions ;  in  particular  since  the 
object  seen  by  Pogson  had  an  apparent  motion  nearly  parallel 
to  the  ecliptic,  the  inclination  of  its  orbit  cannot  possibly  be 
60  great  as  I'l"  34',  which  is  the  inclination  of  Biela'a  comet. 

On  the  other  hand,  Dr.  J.  Holetscbek,  in  No.  1920  of  the 
*  Astronomische  Nachrichten,'  combining  Pogson's  two  observa- 
tions, with  Hubbard's  values  of  (1)  the  longitude  of  the  node, 
(2)  the  longitude  of  the  perihelion,  and  (3)  the  inclination, 
deduces  for  the  perihelion  passage  of  Pogson's  object  the  date 
December  23-368  (mean  Berlin  time)  and  the  perihelion  dis- 
tance -8339  (-8606  being  Hubbard's  value  of  the  perihelion 
distance  of  Biela's  orbit  in  1872).  It  is  noteworthy  that 
Tupman  obtains  for  the  meteor-flights  of  last  November 
and  for  Biela's  comet  the  following  elements  respectively: — 


UOeon  of  Kdv.  IT. 

Bfcla'»  Comet 

PeriheUon  pusog*                1872  Doc.  26'90 

1872  Oct.  eC 

Longitude  of  periheiioa.         .      Ill"     48' 

100°    24' 

„          ascending  mode      245"     57' 

245°    54' 

Inclination      .         .         .         .        13°     24' 

12°    34' 

PeiiheUon  distance         .        .         -8266 

■8718 

■7600 

Motion Direct 

Direct 

So  that  Holetacbek's  result  would  appear  to  indicate  that  the 
object  seen  by  Pogson  had  been  travelling  about  3^  days 
baliind  the  meteors  observed  on  November  27  last. 

Professor  von  Oppolzer  of  Vienna,  the  eminent  orbit  calcu- 
lator, shows,  in  the  same  number  of  the  "  Astronomiche 
Niichrichten,"  that  the    same  problem  may  be  successfully 
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treated  in  a  totally  different  manner.  He  aseumes  the  perio( 
(or  which  amounts  to  the  same  thing,  the  major  axis)  of  Um 
object's  orhit  to  be  the  same  as  that  of  Biela's  comet,  and  ihtiib 
the  object  was  moving  from'  the  earth  in  the  interval  between 
December  2  and  3,  deducing  elements  nearly  resembling  thon 
of  Biela's  comet. 

It  appears  to  me  that  the  discordances  obtained  by  different 
astronomers  depend  largely  on  the  assmnption  tliat  the  object 
Been  by  Pogson,  if  identifiable  at  all  with  Biela's  meteor-tnii&j 
must  in  a  special  manner  be  identified  with  the  cloud  t 
meteors  through  which  the  earth  passed  on  the  night  ( 
November  27.  But  is  there  any  valid  reason  for  this  assiimp* 
tion  ?  It  may  seem  at  first  sight  that  there  is ;  that  a  cloud 
of  meteors  sufficiently  dense  to  produce  so  remarkable  a  display 
should  be  visible,  when  it  bad  passed  beyond  the  earth,  as  a 
cloud  of  light  in  the  telescopic  field.  But  if  we  consider  the 
real  distribution  of  those  meteors  in  space,  we  shall  find  re 
to  conclude  that  they  were  far  too  sparsely  distributed  to  be 
visible  under  any  circumstances,  by  the  light  they  were  capabit 
of  reflecting.  Let  it  be  remembered  that  the  display  lasted  about 
Bis  hours,  and  that  during  that  period  about  -10,000  meteors  at  tt 
utmost  appeared  above  the  horizon  of  any  given  place.  But  let 
us  set  100,000  as  the  number  of  meteors  so  appearing,  and  the 
time  at  only  four  hours.  Now  the  region  of  meteor-travereed 
atmosphere  above  the  horizon  plane  of  any  station  may  I 
taken  as  a  plano-convex  lens,  its  plane  circular  lace  having  a  di 
meter  certainly  not  less  than  1,000  miles ;  and  as  the  radiant  w 
high  above  the  horizon,  we  shall  be  within  the  truth  in  eott< 
eluding  that  such  a  plane  on  the  average  presented  (as  suppc 
to  be  seen  from  the  advancing  meteors)  an  area  equalling  thi 
100th  part  of  the  area  presented  by  the  whole  disk  of  tht 
earth.  So  that  if  we  take  10,000,000  for  the  total  number  o 
meteors  falling  on  the  earth  during  four  hours,  we  shall  cep 
tainly'  not  underestimate  the  niunber  (referring  always  ti 
meteors  large  enough  to  become  visible  to  the  naked  eye) 
Now,  the  actual  region  of  space  traversed  by  the  earth  in  foM 
hours  is  a  cylinder  260,000  miles  long  and  having  a  croa 
section  nearly  8,000  miles  in  diameter.  Such  a  cylinder  woult 
have  a  volume  of  12,500,000,000,000  cubic  miles,  and  to  eaci 
meteor  of  the  10,000,000  there  would  therefore  correspond  ai 
average  space  of  1,250,000  cubic  miles ;  that  is,  a  space  corra 
sponding  to  a  cube  nearly  lOS  miles  in  length  and  breadtli  am 
height.  Since  such  meteors  as  were  seen  on  the  night  d 
November  27  have  been  estimated  at  less  than  an  oimce  it 
weight  (in  many  cases  only  a  few  grains),  it  follows  that  Iheii 
dimensions  are  inconsiderable.  The  largest  can  scarcely,  whel 
solid,  be  an  inch  in  diameter.     It  will  be  conceived,  ther«fore^ 
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how  etnall  must  be  the  prospect  of  seeing  a  flight  of  bodies  so 
exceedingly  minute  con:ipared  with  the  average  space  occupied 
hj  each.  It  is,  indeed,  easy  to  estimate  the  himinoaity  of  such 
a  flight  regarded  as  a  whole,  if  of  given  depth  and  at  a  given 
distance  from  the  sun.  Thus,  suppose  the  flight  of  a  million 
miles  in  depth,  and  at  the  earth's  distance  from  the  sun.  Along 
a  range  of  a  million  miles  there  would  be  less  than  10,000 
meteors.  Now,  granting  each  to  have  a  disk  one  sfiuare  inch 
in  real  area,  we  should  have  a  total  area  of  10,000  square 
inches  (that  is,  8J  feet  square).  And  the  ratio  of  this  area  to 
108  miles  square  gives  the  ratio  of  the  luminosity  of  the 
meteor-cloud  (when  of  the  given  depth)  to  the  luminosity  of  a 
suT^e  illuminated  by  the  sun  at  the  earth's  distance — (say,the 
moon,  for  example).  Now  108  miles  square,  or  11,664  square 
miles,  contain  11,664  x  (1,760)*  x  (36)'  square  inches,  or 
roughly  {for  great  nicety  woidd  be  useless  in  such  a  problem) 
10,000  X  (2,000)'  X  (35)'  square  inches;  so  that  the  ratio  we 
require  is  1  to  (70,000)'  or  1  to  4,900,000,000.  That  is,  the 
luminosity  of  the  meteor-cloud  would  be  on e-4, 9 00,000,000th 
only  of  the  moon's,  and  necessarily  the  meteor-cloud  would  be 
quite  undiscemible.  Hence  we  may  be  assured  that  if  the  object 
eeen  by  Pogson  was  connected  at  all  with  the  meteor-cloud 
through  which  the  earth  passed  on  November  27,  he  saw  a  very 
much  denser  part  of  the  meteor-cloud;  and  there  is  no  reason  why 
this  dense  portion  or  nucleus  of  the  meteor-cloud  may  not  have 
been  at  a  considerable  distance  from  the  earth  on  the  27th  of 
last  November.  This  consideration  would  serve 
aome  of  the  more  perplexing  circumatances  of  the  recent 
Mteervations. 
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By  IIENRY  J.  SLACK,  F.G.S.,  Sec.  R.M.S. 
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ONE  of  the  moat  important  sciencee  of  quite  modern  growth 
is  that  of  Morphology,  the  object  of  whicli  is  to  trace  tho 
serieB  of  growth  and  devt-lopment  processes  by  which  organs 
or  structures  are  brought  to  their  final  form.  This  ia  done  in 
both  the  vegetable  and  the  animal  kingdoms,  and  also  in  thafe 
border-land  to  which  no  definite  name  can  be  given,  and  io 
which  organization  appears  in  its  eimplest  forms.  The  moN 
phology  of  plants  and  animals  is  intimately  connected  witi 
the  comparative  anatomy  of  the  two  groups,  and  the  investi 
gator  traces  step  by  step  the  formation  of  particular  structurea^ 
notes  the  points  at  which  they  diverge  to  carry  out  the  pl&o 
OD  which  different  type's  are  built  up,  and  the  extent  as 
well  as  the  direction  to  which  development  is  carried.  By 
researches  of  this  description — lower  groups  and  higher  onee — ■ 
are  shown  to  be  intimately  connected,  so  that,  aa  discovery 
follows  discovery,  the  apparent  gaps  in  the  great  scheme  ara 
gradually  filled  in,  and  little  doubt  left  of  the  two  great 
scientific  doctrines — unity  of  design  and  gradual  transforma- 
tion of  so-called  species.  The  extinct  forms  preserved  in  i 
fossil  state  often  help  the  morphologist  as  well  as  the  com- 
parative anatomist  to  a  missing  link,  and  no  branch  of  enquiry 
is  more  intimately  connected  with  speculative  thought,  or  con- 
tributes more  to  a  philosophical  conception  of  Nature  as  t 
whole.  As  an  illustration  of  the  curious  results  arrived  at, 
it  may  be  mentioned  that  our  great  English  morphologist, 
Mr.  W.  K.  Parker,  finds  in  the  tadpole,  in  a  rudimentary  form, 
a  structure  belonging  to  the  human  ear. 

There  is  of  course  very  much  in  such  a  science  as  morpbo^ 
logy  that  is  beyond  the  reach  of  the  student  of  popular  scieno^ 
but  a  good  deal  may  be  learned  from  plants,  without  mocli 
trouble,  especially  with  the  help  of  a  microscope.  The  most 
"  """""""t  and   easy  way  of  laying  a   foimdation  for  {miller 
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enquiry  is  to  notice  the  growth  and  final  condition  of  certain 
parts  or  organs  of  different  species  of  plants.  Take  for  ex- 
ample the  haira  found  on  leaves  or  flowers.  They  are  all  ap- 
pendages of  the  cuticle,  and  vary  from  single  cells  to  structures 
of  many  cells,  arranged  in  a  straight  line,  or  in  etar  patterns, 
more  or  less  complicated,  in  single  layers  or  in  many.  We 
also  find  them  branched  and  knobbed.  When  filled  with  thin 
fluids  they  are  soft;  but  they  are  capable  of  being  strengthened 
and  thickened  into  thorns,  which  are  distinguished  from  spines 
a£  being  t-utgrowths  of  the  epidermis,  not  of  the  wood.  They 
also  exhibit  in  some  cases  deposits  of  silica.  Many  of  these  plant 
hairs  are  well  known  as  microscopic  objects  j  those  on  the 
leaves  of  Deutzia  acabra,  for  example,  being  frequently  used 
for  exhibition  with  the  polariscope.  It  is  not,  however,  com- 
mon to  find  in  popular  collections  the  flower-buds  of  this  plant, 
or  of  D.  gradlia,  both  of  which  are  exquisite  objects,  especially 
the  former.  The  young  flower-bud  should  be  mounted  in  a 
cell  with  glycerine  jelly,  and  viewed  as  an  opaque  object  with 
a  binocular  instrument  of  \\  or  1-inch  objective.  The 
stellate  hairs  (fig.  1)  shine  like  silver,  and  their  true  form 
is  much  better  seen  than  when  they  arc  compressed  in  the 
usual  l.ialsam  mounting.  Hairs  of  this  description  should  be 
contrasted  with  simple  tubular  hairs,  and  also  with  those  that 
branch,  or  terminate  in  knobs.  The  hair  of  the  cabbage-leaf 
is  a  good  illustration  of  the  simplest  form.  Those  on  the  calyx 
of  Salvia  have  bulbous  heads,  and  those  on  the  stems  of 
London  Pride  exhibit  minute  terminal  bulbs,  filled  with  a  fine 
raby  fluid.  Many  of  the  Cruei/ercE  have  branched  hairs.  On 
the  Btalk  of  the  Deutzia  flower-buds  will  be  seen  long  hairs 
like  thorns,  but  not  so  hard,  and  sim-ounded  at  their  basis 
with  leaser  hairs  in  star  patterns.  The  Deutzia  hairs  should 
not  be  dismissed  without  tflking  some  leaves  of  the  plant  and 
calcining  them  over  a  spirit-lamp.  Those  who  possess  chemical 
spparatus  will  find  a  platina  or  small  porcelain  cnicible  con- 
venient for  this  purpose  ;  but  it  may  be  effected  on  a  plate  of 
btase  or  sheet  iron.  The  black  carbonaceous  mass  left  when 
the  process  is  finished  is  excessively  brittle,  but  a  few  of  the 
flattest  pieces  may  be  placed  in  a  shallow  cell,  some  with  the 
upper  and  some  with  the  lower  side  at  top,  covered  with  thin 
glass,  and  viewed  as  opaque  objects.  The  haira  look  like  a  lot 
of  rteel-gray  star-fishes,  and  their  minute  tubercles,  which  are 
well  preserved,  add  to  the  resemblance. 

Amongst  the  hairs  found  on  sepals,  those  of  the  Gum  Cistus 
are  particularly  beautiful  and   curious  (fig.  2).     The  cuticles 
of  these  sepals  should  be  cut  off  in  thin  slices  with  a  fine  pair 
of  sharp  scissors,  and  mounted  in  glycerine  jelly,  without  c 
^■Bession.     They  are  then  transparent  cTiongti   to  show  in  th^J 
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usual  waj  with  the  polariscope,  lit  up  with  lich  colours ;  or  thej 
may  be  viewed  with  ordinary  light,  either  as  opaque  or  tou»- 
parent  objects.  Each  hair  is  tiimple,  sometMiig  like  that  of 
the  cabbage,  but  a  considerable  number  grow  out  from  a  com- 
mon base,  formiug  radiating  tufts. 

Having  considered  hairs  in  simple  and  compound  fonnfl,  a» 
soft  structures  and  as  hardened  into  thorns,  the  transitions 
firom  hairs  to  scales  should  be  observed;  and  many  ferns  will 
supply  good  illustrations.  The  hairs  on  the  stems  of  the 
large  parti-coloured-leaved  Begouias  are  thiekly  furnished  with 
hairs,  composed  of  a  multitude  of  cells,  looking  somewhat  like 
scales  to  the  naked  eye,  but  under  the  microscope  they  exhibit 
a  complicated  cell-structure,  and  show  how  easy  it  is  to  paas 
&om  simple  hairs  to  higher  forms. 

Many  hairs  are  glandular  ;  that  is,  they  act  like  glands,  and 
secrete  some  peculiar  material.  The  best  known  ia  that  of  the 
Btinging-nettle,  providing  the  acrid  poison  that  escapes  as  soon 
as  a  slight  touch  breaks  off  the  brittle  point.  Hairs  that 
secrete  and  store  up  remarkable  colouring  matters  will  be 
readily  found  by  examining  plants  on  the  roadside  or  in  the 
garden.  A  common  St.  John's  Wort  {Hifpericum  puU:hrum) 
has  its  leaves  furnished  with  a  fringe  of  club-shaped  glands, 
similar  in  structure  to  many  stumpy  hairs,  and  6 lied  with  dark 
pigment  (Fig.  4.)  Interesting  hairs  with  glandular  tips  will 
be  found  on  the  sepals  of  the  American  Currant  (^Ribes  ean- 
guvneomim),  common  as  an  ornamental  shrub. 

The  a^ir/ace  glands  of  leaves  are  essentially  the  same  in  eon- 
etruction  as  hairs,  being  expansions  of  the  cuticle.  They  differ^ 
from  the  deeper  glands  (internal  glands)  below  the  cuticle^ 
which  can  be  well  seen  in  a  vertical  section  of  orange-peel.  The 
ornamental  Coleus  plants,  common  in  every  conservatory, 
afford  interesting  specimens  of  surface  or  cuticular  glands.' 
The  under  surface  of  the  leaves  should  be  examined  as  opaque 
objects  with  powers  of  from  60  to  100  or  more,  and  numeroua 
little  balls,  slightly  indented  with  a  cross,  will  be  seen  to  £' ' 
like  topaz  gems.  They  may  be  found  well  developed  in 
young  leaves ;  and  such  leaves,  if  also  adorned  with  numerous 
hairs,  filled  with  purple  and  white  fluids,  make  splendid  objects 
when  well  Ut  up.  The  little  glands  contain  a  fluid  that  seemi 
to  paas  into  a  resinous  state,  changing  to  a  redder  tint  wbei 
simply  dried.  A  leaf  flattened  and  dried  in  a  book,  then 
placed  on  a  slide  covered  with  thin  glass,  with  paper  pasted 
round  the  edges,  or  the  edges  cemented  with  varnish,  keeps  il» 
colour  sufficiently  well  to  be  worth  preserving.  In  a  specimen 
before  the  writer  at  this  moment,  put  up  a  year  ago,  the 
glandular  balls  have  retained  their  form  and  size  very  closely^ 
changing  to  a  darker  tint,  and  the  hairs  with  which  the  leaf  is 
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munerously  beset,  still  show  theirpurple  hue  at  the  spots  where 
the  cells  join  (fig.  3.) 

Common  garden  Sage  leaves,  and  many  other  plants  of  the 
same  fumily,  have  similar  glands ;  those  of  the  Sage  being  white. 
In  the  Coleus  glands  there  is  a  tendency  to  division  into  four 
parte,  shown  in  fresh  specimens  by  the  cross-like  depression. 
In  ft  Digitalis  (foxglove)  from  Calcutta,  foiu--celIed  glandg 
containing  a  white  material  are  very  conspicuous. 

Let  us  now  pass  to  another  sort  of  structure,  in  which  great 
variety  of  development  may  be  easily  seen — namely,  anthers 
with  their  filaments  or  stalks.  Everybody  notices  antliers  like 
those  of  lilies,  with  their  abundance  of  coloured  pollen  ;  but  few 
think  how  the  pollen  is  formed,  and  few  investigate  the  struc- 
ture of  anthers  that  need  the  microscope  for  their  elucidation. 
Pollen  grains  are  formed  in  special  cells  in  the  substance  of  the 
anther,  and  they  must,  when  ready  for  their  work,  be  able  to 
get  out.  This  is  usually  accomplished  by  the  bursting  of  the 
anther ;  but  very  interesting  exceptions  are  found.  Fig.  5 
shows  the  anthers  of  au  Azalea ;  twin  bottles,  with  round  mouths 
opening  at  the  right  time.  From  one  of  these  bottles  the 
pollen  ia  in  the  act  of  escaping. 

Anthers  in  this  stage  may  be  well  preserved  in  cells  with 
glycerine  jelly.  Each  filament  carries  a  pair  of  bottles,  and  the 
figure  shows  them  iu  two  positions — with  their  mouths  upwards 
in  one  case,  and  downwards  in  the  other.  Both  positions  may 
be  seen  in  the  living  plant. 

Fig,  6  exhibits  Ithododendron  anthers.  These,  again,  are 
pairs  of  long  bottles  composed  of  a  very  delicate  membrane  that 
splits  lengthwise  with  great  facility.  The  mouths  of  these 
bottles  are  less  firm  and  regular  than  those  of  the  Azalea,  that 
are  strengthened  by  a  thick  rim,  and  somewhat  remind  one  of 
moss  capsules. 

In  Berberia  DaruHnii '  (fig.  7),  the  bottle  form  ia  aban- 
doned for  a  Hort  of  box  with  a  lid,  which  opens  when  the 
pollen  is  ripe.  In  this  case  each  anther  cell  splits  twice  length- 
vise,  and  the  lid  ia  formed  of  a  strip  left  in  adhesion  only  at 
the  top,  and  free  to  fall  open. 

In  the  Narrow  Leaf  Bay*  (tig.  8),  the  box  form  again 
oocuTB,  much  like  that  of  the  Berberis ;  but  the  filament,  or 
■talk  of  the  anther,  is  furnished  with  two  projecting  wings, 
ntppoaed  to  be  glandular,  Ve  shall  have  more  to  say 
about  these  wings  presently,  but  will  now  advise  the  student 
to  examine  the  anthers  of  various  plants  in  different  stages 
of  growth,  making  their  sections  in  longitudinal  and  trans- 
directions,  gently  flattening  them  in  a  drop  of  water 
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on  a  slide  under  a  covering  glass,  and  viewing  with  one- 
quarter  or  liigher  powers.  The  mode  of  growth  of  the 
pollen  buds  will  then  be  seen,  and  it  will  be  found  that  tins' 
cells  below  the  epidermis  often  present  curioua  and  beautifiil! 
appearances  of  spiral  or  other  tibres.  The  Siberian  Sqiall^ 
common  in  gardens  (ScUUi  Sibirica)^  and  as  a  pot  plant,  afaowB 
the  spiral  fibres  something  like  those  in  the  leaves  of  Sphag- 
num exceedingly  well.  Tlie  "  Microgiaphic  Dictionary" 
gives,  amongst  others,  NarcUaug  porfiois,  fopulua  alha,  and 
Datura  Stramonium,  as  having  apvral  fibres ;  Iris  fiorentina, 
Hyadnihus  orientaiisy  and  Convallaria,  as  having  annular 
fit^es ;  TVitUlarin  iviperialie  (internal  face),  and  VioUi  odoraia 
as  having  reticulated  fibres ;  Nuphar  lutea,  Bryonia  duncOf 
Primula  sinensis,  and  Lupi7iu8,  as  having  arcMd  fibree,  on 
three  sides  of  the  cells,  the  fourth  free.  Trumpet  Lilies,  Cal- 
ceolarias, and  Larkspurs,  should  also  be  examined,  as  tfaeii 
fibres  stand  upright.  An  investigation  of  a  dozen  or  two  ( * 
flowers  easily  found  in  a  garden  or  conservatory  would  well! 
repay  the  trouble. 

Botanists  regard  all  the  outgrowths  from  the  stems  of  planti 
as  leaves  of  some  kind,  however  they  may  be  raodiiJed  in  form  01 
colour.  What  are  commonly  known  as  "leaves"  of  couiM 
retain  that  appellation  in  scientific  works;  but  sepals,  petals 
anthers,  &c.,  are  all  morphologically  considered  as  modifiec 
leaves.  At  first  this  sort  of  philosophy  appears  exceedingl] 
far-fetched  and  difficult;  but  tlierp  are  several  easy  i 
getting  a  sufficient  insight  into  the  matter  to  show  that  it  is  tnu 
in  certain  groups  of  cases;  and  when  the  student  hasgottbu 
fer,  he  need  not  be  in  a  hurry  to  doiibt  that  with  greater  know 
ledge  he  would  find  it  true  in  others.  In  regarding  varioua  p 
on  modified  leaves  the  notion  must  be  avoided  that  a  true  lei 
is  made  first,  and  the  particidar  parts  made  out  of  it  afterward 
by  modification.  This  would  be  qiute  wrong.  What  is  con 
sidered  is,  that  the  various  parts  begin  as  leaves  begin,  i 
that  their  gro^vth  is  modified  as  it  goes  on,  the  cells  of  whid 
they  are  composed  arranging  themselves  in  given  directioi 
quantities,  according  to  the  nature  of  the  patterns  ultdmatet 
required.  Nothing  can  appear  more  different  than  the  ordinar 
leaf  of  a  plant  and  its  stamens  with  their  filaments.  But  in  Bu) 
tercups,  Bachelor's  Buttons,  &c.,  a  quantity  of  stamens  pass  int 
the  condition  of  fiower-leaves  or  petals;  and  if  a  wild  single  Boi 
is  compared  with  a  full-leaved  garden  variety,  it  will  be  foua 
that  the  "doubling"  has  consisted  in  the  development  of  til 
anthers  and  filaments  into  fioral  leaves.  The  elegant  doabi 
Cherry  that  Sowers  in  Spring  is  another  illustration  of  stamen 
takiog  the  petal  form. 
'*"""  I  modifications  of  the  filament  are  also  common,  an 
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fig.  9  showa  the  number  of  ornamental  expansions  that  grow 
dcnni  those  of  the  Spai-mannia  Afrtcana,  a  ahrub  belonging  to 
the  lime-tree  family,  coming  from  Africa,  and  not  uncommon 
in  greenhouses,  or  as  an  out-door  plant  in  summer.  The  flower  of 
Sparmannia  owes  much  of  its  beauty  to  its  modified  filaments. 
It  has  four  white  petals,  narrow  at  the  base  and  broad  at  the 
rim,  arranged  in  an  open  cross.  Between  these  shine  four 
white  spear-shaped  sepals,  and  the  centre  is  occupied  by  an 
immense  number  of  filaments,  the  outer  golden  yellow, 
and  barren;  the  inner  ones  longer,  rich  red  in  colour  and 
bearing  purplish  anthers,  and  both  sets  of  filaments  are  pro- 
vided with  a  series  of  espanaions,  aa  shown  in  fig.  9a,  the 
whole  effect  being  very  pretty. 

In  this  instance  we  find  that  the  filaments,  instead  of  being 
simple  stalks,  exhibit  lateral  growths ;  and  having  in  this  and  in 
the  case  of  the  Berbery  filaments  witnessed  such  developments, 
we  shall  not  be  surprised  in  other  plants  to  find  much  more 
accomplished  in  the  way  of  modification. 

If  we  look  at  the  CMmas,  now  common  as  greenhouse  plants, 
and  planted  out  in  summer  to  give  sub-tropical  effect*,  we 
notice  at  once  a  striking  departure  from  ordinary  flowers,  and 
at  first  may  not  perceive  in  the  narrow  petal-like  objects  any- 
thing that  will  do  for  either  stamen  or  pistil.  We  shall,  how- 
ever, on  careful  examination,  see  that  some  of  the  narrow 
petals  have  whitish  tips  and  pollen  masses  upon  them.  These 
are  the  stigmas,  as  shown  in  fig.  10a.  The  anthers  are  of  similar 
character,  looking  like  leaves.  Their  filaments  (stalks)  are  ex- 
panded on  one  side  in  a  petal,  and  the  actual  anther,  with  a 
slight  expansion  on  the  other  side,  will  be  noticed  arranged 
longitudinally  near  the  top  (see   fig.  10). 

The  Cannas  belong  to  the  Marantace^,  in  which  the  plants 
yielding  the  true  arrow-root  are  found,  and  botanists  describe 
them  as  having  "  a  calyx  of  three  sepals,  a  corolla  of  six  pieces, 
five  of  which  are  erect,  the  other  reflexed ;  these  may  be  con- 
sidered rather  as  abortive  stamens  than  petals  ;  the  one  fertile 
stamen  is  petal-like,  with  an  anther  on  the  margin ;  the  style 
is  also  petal-like,  with  a  linear  stigma."  *  The  seed  of  these 
plants  is  very  hard,  and  jiistifies  the  popular  name  of  "  Indian 
Shot." 

My  acquaintance  with  Cannas  is  confined  to  the  greenhouse 
varieties,  known  as  "  Alexandra,"  &c.,  and  they  appear  to  con- 
form very  closely  in  structure  to  tlie  figures  of  G.  Indwas 
tad  others  in  Roscoe's  great  work  on  the  Scttami/necE.  When 
the  flower  has  opened,  any  casual  observer  would  at  first  be 

zled  to  find  the  reproductive  organs.     He  would  see  a  mass 
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of  pollen  adhering  to  what  looks  like  a  slender  leaf,  and  ralglit 
detect  no  symptoms  of  a  stigma.  He  would  see  an  authur-likfl 
body  attached  to  the  margin  of  another  leaf,  but  most  likely 
without  a  trace  of  pollen  upon  it.  Tliest;  appearances  would 
be  puzzling,  but  easily  explained  by  unrolling  a.  few  buds,  just 
before  their  natural  time  of  opening.  It  would  then  be  seea 
that  the  stigma  was  a  whitish  body  at  the  apex  of  the  leaf  (or 
petaloid  expansion),  and  that  it  was  soft  and  full  of  Quid. 
Thinly  slicing  it,  and  placing  it  under  a  ^-ineh  power,  would 
show  the  structure  eshibited  in  6g.  10 — a  multitude  of  fine 
tubes.  The  anther  grows  BO  as  to  touch  the  etigma-leafj  an< 
frequently,  if  not  always,  transfers  the  whole  of  its  pollen  t 
that  body  before  the  bud  opens.  This  had  happened  in  eveiy 
case  I  have  examined.  Soon  after  the  opening  of  the  flowei 
the  stigma  shrivels,  and  often  leaves  scarcely  a  trace  to  be  sc«a. 
The  impregnation  thus  appears  to  occur  in  the  bud,  and  iinleai 
insects  have  any  action  in  carrying  pollen  from  one  plant  to 
another,  the  greater  part  of  the  pollen-globiJes  of  any  plant 
have  no  chance  of  performing  their  function,  as  they  are  d» 
posited  below  the  stigma,  and  cannot  get  at  it  by  any  ratm 
meet  of  their  own.  The  soft  tubular  filaments  catch  and  ei 
tangle  the  pollen  that  is  used. 

The  petaloid  condition  of  styles  and  of  stamens,  wbicli  ii 
normal  in  some  plants,  occurs  in  others  as  a  monstrosity.  Fa 
example,  I  noticed,  in  February,  a  Fuchsia  (in  a  greenhouf 
with  a  very  strange-looking  flower.  Two  of  the  sepals,  inste 
of  taking  their  usual  appearance,  resembling  white  petals,  h 
grown  into  green  leaves,  and  another  had  formed  itself  into  I 
hollow  slipper-like  object,  while  some  of  the  stamens  bat 
developed  petaloid  outgrowths,  as  shown  in  fig,  11,  with  rid 
red  colours. 

Facts  of  this  kind  are  very  instructive,  because  they  indi 
cat«  modes  of  transition  by  which  one  group  of  plants  migti 
give  rise  to  varieties  that  would  be  classed  in  other  geneiq 
families,  or  orders.  There  is  an  obvious  difference  betwe« 
variations  from  the  parent  type  that  are  jroperly  calle 
deformities,  and  which  involve  some  injury  or  infirmity, 
those  that  are  consistent  with  vigorous  growth  and  reprodu* 
tion  under  certain  conditions.  If  means  could  be  found  a 
perpetuating  such  an  abnormal  Fuchsia  as  I  have  described,  «! 
should  have  a  new  garden  flower.  In  this  Fuchsia,  the  oul 
growth  was  from  the  anther  itself,  not  from  the  filament. 

In  Dr.  Maxwell  Masters'  "Vegetable  Teratology,""  a  loq 
list  is  given  of  plants  subject  to  "petalody  of  the  stamena;; 
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and  amongst  them  it  appears  to  occur  most  commonly  in 
Banunculus,  Anemone,  Poppy,  Clematis,  Hepatica,  Geranium, 
Pelargonium,  Camellia,  Deutzia,  Fuchsia,  &c.,  those  mentioned 
liemg  within  easy  observation  of  frequenters  of  gai-dens  or 
enltiraton  of  flowers.  Dr.  Slasters  says :  "  When  petalody 
niecially  affects  the  anther-lobes,  aa  in  Arbutus,  Petunia, 
Fochsia,  &e.,  the  venation  of  the  petal-like  portion  is  very 
frequently  laminar,  thus  tending  to  show  that  the  anther  is 
in  such  cases  really  a  modification  of  the  blade  of  the  leaf; 
but  as,  on  the  other  hand,  we  often  find  petal-like  filaments 
having  pollen  sacs  on  their  sidcB,  it  is  clear  we  must  not 
attribute  the  formation  of  pollen  to  the  blade  of  the  leaf  only, 
but  we  must  admit  that  it  may  be  formed  by  the  filament  as 
well."  He  also  says  that  the  "tendency  to  petalification  ia 
greater  among  those  plants  which  have  their  floral  elements 
arranged  in  a  spiral  series,  than  amongst  those  wliere  the 
verticil  late  arrangement  exists." 

Doubtless  the  cultivators  of  "Popular  Science"  will  look 
out  for  instances  of  these  and  other  modifications ;  and  they 
may  be  assisted  by  another  quotation  from  Dr.  Masters,  who 
infonns  us  that  De  Candolle  observes  that,  in  the  Rauun- 
enlace,  the  species  of  Clematis  become  double  by  the  expan- 
sion of  the  filament,  those  of  Eanunculus  by  the  dilatation  of 
the  anthers,  and  those  of  Helleborua  by  the  petal-like  develop- 
ment of  both  filament  and  anther." 

It  would  have  been  easy  to  have  thrown  the  matter  of  tho 
pneeding  pages  into  a  more  regular  form,  but  the  one  chosen 
'  u  arisen  out  of  accident  that  may  happen  to  many  observers, 
t  occurred  to  the  writer  that  remarks  founded  upon  a  few 
Ijects  which  he  had  collected  and  mounted  during  a  few 
'lonths  of  the  past  and  present  year  might  stimulate  others 
i>  make  obser\'ation9  and  collections  of  this  description,  and 
Mild  be  more  acceptable  to  many  than  a  technical  or  formal 
my.  It  is  often  necessary  to  study  objects  according  to  a 
gical  or  scientific  arrangement  of  them  into  groups,  but  the 
Mpist  who  keeps  his  eyes  open  will  find  subjects  of 
tigation  presented  to  him  in  defiance  of  all  rules.  This 
&e  case  in  reference  to  plants  as  much  as  to  anything  else  ; 
i  the  preceding  illustrations  may  show  how  various  species 
I  Bid  parts  may  be  studied,  with  the  additional  interest  afforded 
[  1^  finding  that  the  information  they  afford  all  tends  to  coalesce 
in  certain  broad  philosophical  ideas.  Few  persons  can  be 
botanists,  in  the  sense  of  acquiring  a  complete  knowledge  of 
iay  considerable  portion  of  the  immense  vegetable  kingdom ; 
biA  aatyooe  in  a  few  hours  of  recreation  may  acquire  food  for 
ktitought,  and  learn  enough  to  appreciate  many  of  the 
"  sations  at  which  the  greatest  investigators  arrive. 
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It  is  of  course  very  necessary  to  learn  the  niunes  of  plants, 
be  able  to  describe  them  according  to  a  system ;  but  no 
should  be  satisfied  without  employing  the  microscope  to 
ddate  minute  structures,  and  acquiring  at  least  the  rudin 
of  vegetable  physiology  and  morphology. 


EXPLANATION   OF  PLATE  XCVL 

Fie.    1.  Deutzia  Scabra,  stellate  leayes  on  floweMiod.    (Mag.) 
„       2.  Gum  CiituS;  sepal  hairs.    (Mag.) 

8.  Coleos  leafy  hairs  and  glands.    (Mag.) 

4.  Hjrpericum  pulchrom  lea^  with  maiginal  glands.    (Msg.) 

5.  Azalea  anthers.    (Mag.) 

6.  Rhododendron  anthers.    (Mag.) 

7.  Berberis  Darwinii  anthers,  with  lids.    (Mag.) 

8.  Narrow-leaf  Bay  anthers,  with  lida. 
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fj       0.  Sparmannia  Africana,  flower.    (N.  S.) 
,,    9  ▲.  ,,  ,,      filaments  and  anthen.    (Mag.) 

^,     10.  Canna  anther  and  stigma,  with  petal-like  expanwons.  (N.  i 
10  A.  Portion  of  stigma  in  section.    (  x  200). 
11.  Fuchsia  anther,  with  petal-like  expansion.    (N.  S.) 
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THE  PHYSICAL   GEOGRAPHY  OF   THE   MEDITEK- 
KANEAN  DURING  THE  PLEISTOCENE  AGE. 


\ 


Bt  W.  BOYD  DAWIONS,  M.A.,  F.R.S 

[PLATE  XC^TI.] 


IK  a  preceding  essay"  we  have  seen  that  north-western  Europe 
was  elevated,  during  the  Pleistocene  Age,  to  an  extent  of 
at  least  600  ft.  above  its  present  level,  so  that  Ireland  was 
QQJtcd  to  Britain,  and  Britain  was  joined  to  the  mainland  of 
Europe,  proof  of  this  elevation  being  dependent  upon  the 
soundings  on  one  hand  and  the  distribution  of  the  fossil 
osmmalia  on  the  other.  Such  a  change  must  necessarily 
have  aSected  the  whole  physical  conditions  of  the  area,  since 
the  substitution  of  a  mass  of  land  for  a  stretch  of  sea  and  the 
faigher  altitude  of  the  land  would  tend  to  produce  climatal 
extremes  of  conaiderable  severity.  It  is  indeed  no  wonder 
that,  during  thia  time  of  continental  elevation,  the  lulls  of 
^ales,  Yorkshire,  Derbyshire,  Cumbria,  and  Scotland  should 
Hve  been  crowned  with  glaciers,  or  that  there  should  have 
lieeu  a  migration  to  and  fro  of  animals,  comparable  to  that 
*bich  is  now  going  on  in  Siberia  and  the  northern  portions  of 
ITorth  America.  I  propose  in  the  present  essay  to  apply  the 
sune  modes  of  investigation  to  the  Mediterranean  area.  The 
condition  of  southern  Europe  at  that  time  has  a  most  im- 
portant bearing  on  any  conclusion  which  may  be  drawn  as  to 
the  Pleistocene  climate  in  France,  Germany,  or  Britain.  For 
if  it  be  proved  that  a  mass  of  land  then  extended  where  the 
Uediterranean  sea  now  rolls,  the  extension  would  increase  both 
the  heat  of  tlie  summer  and  the  cold  of  the  winter  in  central 
lad  north-western  Europe. 
The  geological  evidence  that  the  Mediterranean  region  has 

*  *'  On  the  rieiatocene  Climate  and  tlie  Relatiaa  of  the  ,FIeiBtoceiie 
l4(iuuftli»  to  the  Gladal  Feriod."— P.  S.  Seviem,  Oct  1671. 
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been  subjected  to  oscillations  of  Ifvel  during^  the  Tertia 
period,  is  clear  and  decisire.  Professor  Gaudry  has  proved,  ii 
tuBWork  on  the  fossil  remains  found  at  Pikermi,  that  the  plaitu 
of  Marathon,  now  so  restricted,  must  have  extended,  in  the 
Meiocene  Age,  far  south  into  the  Mediterranean,  to  have  sup 
ported  the  enormous  troops  of  hipparions  and  herds  of  ante 
lopes,  the  mastodons,  and  large  edenUita,  revealed  by  hi 
enterprise..  The  rocky  area  of  Attieji,  as  now  constituted, 
could  not  have  afforded  sustenance  for  such  a  large  and  variet 
group  of  animals,  nor  would  the  broken  hills  and  limestontt 
plateaux  have  been  inhabited  by  hipparions  and  antelopes,  ii 
their  habits  at  alt  re^mbled  those  of  their  descendants  Uvio] 
at  the  present  time.  It  may,  therefore,  reasonably  be  coa 
eluded  that  Grreece,  in  those  times,  was  prolonged  aoutbwardij 
and  united  to  the  islands  of  the  Archipelago  by  a  stretch  < 
land ;  and  if  Africa  were  then,  as  now,  the  head-quarters  of  tb 
antelopes,  it  is  very  probable  that  one  of  the  lines  by  which 
they  passed  over  into  Europe,  and  spread  over  Prance  ai 
Germany,  was  in  this  direction.  Nevertheless,  it  must  i 
admitted,  that  the  changes  of  level,  which  have  taken  plac« 
since  the  Meiocene  Age  in  those  regions,  are  so  complicated  i 
to  render  it  almost  impossible  to  restore  the  Meiocene  geo 
graphy. 

In  the  succeeding,  or  the  Pleiocene  Age,  the  presence  of  tha 
African  hippopotamus  in  Italy,  France,  and  Germany,  can  only 
be  accounted  for  by  a  more  direct  connection  with  the  Airicaa 
mainland  than  is  offered  by  a  route  through  Asia  Minor.  It 
would  seem,  therefore,  that  then  the  Mediterranean  Sea  oould 
not  have  formed  the  same  barrier  to  the  northern  migration  o 
the  animal  which  it  does  now.  In  many  regions,  however,  th« 
present  land  has  sunk  beneath  the  sea ;  and  marine  strata,  o 
Pleiocene  Age,  are  accumulated  in  the  Val  d'Amo,  Sicily,  and 
southern  France, 

In  treating  of  the  physical  conditions  of  the  MeditcrraneBii 
area  in  the  Pleistocene  age,  I  shall  first  of  all  take  theerideooa 
of  the  mammalia,  and  then  compare  it  with  that  offered  by  tl 
varying  depth  of  the  sea  at  the  present  time,  following  out  a 
idea  suggested  by  the  late  Dr.  Falconer  in  a  speech  before  the 
British  Association  in  18fi3.  The  mammalia  of  the  Iberiaa 
peninsula  will  be  taken  first. 

The  researches  of  Captain  Broome,  Professor  Busk,  and  of  Vt. 
Falconer,*  in  the  bone  caves  of  Gibraltar,  carried  on  through  a 
long  series  of  years,  have  established  the  fact,  that  African 
animals  lived  in  considerable  numbers   on  and   around   that 


*  "  Falconer  PalieoDt.Mein.  " 
"  Prohlsloric  ArchBol,"  Norwich. 


vol.  ii.    Busk,  "  iDlemntiontJ  Congreas.' 
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barren  rock,  in  the  Pleistocene  period.     The  animals  found 
consist  of  tiie  following  species : — 

Cimii  Input,  wolf. 

Equiit  cnballM,  hone. 


JUiinaeerot  hremitoechoi, 
Capra  tbex,  ibex. 
Sue  icrofa,  wild  boar. 
Ccrirus  elaphiu,  red  deer. 
C.  capreobu,  roe. 
C.  danui,  fallow  deer. 


Ltjnie  cunicu!uf,  rabbit. 

Feiii  tea,  lioD. 

F.  pardtie,  pprnther. 

F.  t-afer. 

F.  pardina,  lynx. 

F.  eerral,  serral. 

Uriutferoi;  griwly  bear. 

The  spotted  hyoena,  the  aerval,  and  Fells  caffer,  are  epecies 

now  peculiar  to  Africa,  and  it  ia  obvious  that  they  could  not 

have  found  their  way  into  Gibraltar  under  the  present  physical 

conditions  of  the   Mediterranean.     Such   a   varied   group   of 

.    BTn'mnU  could  not  have  lived  in  Gibraltar  as  now  constituted, 

^^ttd  their  very  presence  therefore  implies  the  existence  of  land 

^B^ch  has  now  been  sunk  beneath  the  waves. 

^^  To  this  list  of  African  animals,  which  formerly  lived  in  the 

Iberian  peninsula,  M.  Lartet  added  the  Elephaa  A/Hcanus  (the 

African  elephant)*  and  the  Hycana  striata,  or  striped  hy^na, 

found  in  a  etratum  of  gravel  near  Madrid. 

The  mammalia  discovered  in  the  bone-caves  of  Sicily  afford 
the  same  kind  of  evidence  as  to  the  former  extension  of  the 
African  mammalia  northwards,  as  those  of  the  Iberian  penin- 
ctda.  Caves  have  been  worked  during  many  years  in  that 
iiland,  for  the  sake  of  the  bones,  to  be  used  in  the  manufacture 
of  lamp-black,  since  the  year  1829;  and  from  one  cave, 
that  of  San  Ciro,  many  ship-loads  were  sent  to  Marseilles. 
Nearly  all  the  bones  were  identified  as  belonging  to  the  hippo- 
)vitamus  by  M.  de  Christol.  In  1859t  Dr.  Falconer  exa- 
mined the  collections  made  from  this  cave,  as  well  as  those 
which  remained  in  situ,  and  carried  on  further  researches  into 
:i  lecond  in  the  neighbourhood,  known  as  the  Grotta  di  Mac- 
'■agnone,  and  in  the  following  year  two  others  were  discovered 
^nd  explored  in  northern  Sicily  by  Baron  Anca.  The  species 
were  as  follows : — 


jy&f&of),  lion. 

HtfOna  crocuta,  spotted  hyiEDft. 

Urtu4ferox,i  grizzly  bear. 


£qtias,  horae. 
Smtcrojaf  boar. 


Elephat  atttiquus. 

Elephat  Africanut,  African  elephant. 

Sippopotanuis   (iiiijor   f),    hippopo- 

Hijipojiotamui  Pattlandi,  Pentland'a 
hippopotamiu. 


"  "Comptes  Rendua,"  xM.  1858. 

t  Falconer, "  Palaeontographical  Memoira,"  Tol.  ii.  p.  543, 
I  The  same  as  bear  from  Grays  Tburrocli,  Easei,  wbioh  is  U.  fen 
TOU  XIL — HO.  JLTIl.  M 
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The  African  elephant*  was  ohtaiued  from  three  caves :  from 
that  of  San  Theodora,  by  Baron  Anca ;  from  Grotta  Santa,  near 
Syracuse,  by  the  Canon  Alesai ;  and  from  a  cave  near  Palermo, 
by  M.  Charles  Gaiidin.  It  is  obvious  that  the  presence 
this  animal,  as  well  as  of  the  spotted  hyanna  in  Sicily,  can  only 
be  accouDteii  for  on  the  hypothesis  that  a  bridge  of  land 
formerly  existed,  by  which  they  could  pass  from  their  head- 
quarters— that  is  to  say,  Africa.  On  the  other  hand,  the  pre- 
sence of  the  grizzly  bear  and  of  the  Elephas  antujuiis  im- 
plies that  they  passed  over  into  Sicily  from  their  Kuropeaa 
head-quarters  before  the  existence  of  the  Straits  of  Messina. 
The  larger  species  of  hippopotamus,  doubtfully  referred  bj 
Dr.  Falconer  to  the  H.  major  {=H.  avvpk'ihiua),  may  havf 
crossed  over  either  from  Italy — where  its  remains  are  very 
abmidant  in  the  Pleiocene  and  I'leistocene  strata — or 
Africa. 

Nor  are  we  without  indications — from  the  distribution 
one  of  the  fossil  mammals — of  the  position  of  the  laud  thai 
formerly  connected  Sicily  with  Africa.  The  email  species 
hippopotamus  (H.  Pentlandi),  almost  as  small  as  the  living 
H.  L'lberi^nsis,  occurs  in  incredible  abundance  in  the  Sicilir^^ 
caves ;  and  it  has  also  been  discovered  by  Capt.  Spratt  ai 
Dr.  Leith  Adams  in  the  bone-cavea  of  Malta,  along  with  tl 
pigmy  elephant  {ElephoB  Falconerl)  and  a  gigantic  dormou 
(^Myoxua  Melitensis).  A  tooth  belonging  to  the  same  animal 
preser\-ed  in  the  British  Museum,  was  obtained  by  Dr.  Leitl 
Adams  from  Candia.  In  1872  I  was  enabled  to  extend  il 
range  to  the  mainland  of  Europe  by  the  identification  of  a  la) 
lower  true  molar  in  the  Oxford  Museum,  which  was  obtained  h 
Dr.  Eolleston  from  a  Greek  tomb  at  Megalopolis,  in  the  Pelopa 
nese,  and  which  was  probably  derived  from  some  of  the  n 
caves  in  the  limestone  of  the  district -t  For  this  extinct 
mal  to  have  spread  from  Sicily  to  Malta,  from  Malta  to  Candii 
and  from  Candia  to  the  Peloponese,  or  vice  versti,  these  thnc 
islands  must  have  been  united  together,  and  have  formed  tl 
higher  grounds  of -a  land  now  submerged  beneath  the  wavt 
of  the  Mediterranean.  We  may  therefore  infer  that  Sicil 
waa  connected  with  Africa  by  a  southern  extension  of  the  laot 
in  the  direction  of  Malta. 

If  the  African  mainland  extended  to  Europe  in  the  directioi 

•  Falconer,  Op.  dt.  ii.  p.  283. 

t  It  was  very  probably  interred  for  eome  Buperatitiooa  reason.     It 
by  DO  menuB  improbable  that  the  Greeks  need  fossil  tioncs  nni  teeth  I 
medidne,  juat  m  tbe  Chinese  do  nt  the  present  lime.     In  the  Middle  Ap 
tbey  were  eagerly  Bought  Tor  in  the  caves  of  tbe  Hartz,  and  figure  lugol 
■■»  all  the  old  pharmacopceias. 
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Ftlie  Straits  of  Gibraltar  and  of  Malta  and  Sicily,  so  as  to 
afford  passage  for  the  African  mammalia  into  Europe,  it  would 
afford  eqiial  paesage  for  the  southern  advance  into  Africa  of 
some  of  the  European  mammalia.  Evidence  of  this  we  meet 
with  in  the  bone-cave  of  Mansourah,  near  Constantine,  in 
Algeria,  described  by  M.  Bayle  in  1854.*  The  animals  which 
be  obtained,  consisting  of  tlie  borse,  ox,  antelope,  hippopotamus, 
and  elephant,  have  been  described  by  Professor  Gervais.t  An 
examination  of  his  figure  of  a  fragment  of  a  molar  tooth  leaves 
no  room  for  doubt  that  the  Elephas  vieridimMlis  was  living 
in  North  Africa  during  the  Pleistocene  age ;  that  is  to  say,  an 
extinct  animal,  the  head-quarters  of  which  are  to  be  found  in 
Italy,  ranged  as  far  south  as  Northern  Africa. 

The  former  continuity  of  Africa  by  way  of  the  Iberian 
peninsula  and  Sicily,  may  also  be  inferred  by  the  distribution 
of  the  mammalia  at  the  present  time.  Professor  Gervais  ob- 
sen'es  that  most  of  the  insectivora  are  the  same  in  Europe  and 
North  Africa.  The  genette  and  Fistoriua  furo  (ferret),  the 
MangouxtaWid'IringtoniiGTa.y),  and  the  fallow-deer,  are  com- 
mon to  Spain  and  Africa.  The  porcupine  of  Algeria  belongs 
to  the  same  species  as  that  of  Italy  and  Sicily,  and  the  wild 
boar  does  not  present  any  characters  of  importance  by  which 
it  can  be  separated  from  that  of  Europe.  From  the  present 
range,  therefore,  of  the  mammalia  the  eame  conclusion  may  he 
drawn  as  to  the  continuity  of  Africa  with  Europe,  as  is  afforded 
by  their  distribution  in  the  Pleistocene  Age. 

These  conclusions,  derived  from  the  study  of  the  mammalia, 
are  corroborated  and  supplemented  by  the  evidence  of  the 
soundings.  As  we  enter  the  Straits  of  Gibraltar  (PI.  XCVII.) 
the  Atlantic  Ocean  shallows,  until  between  Tangiers  and  Tarifa 
it  is  not  more  than  from  270  to  300  fathoms.  Between  Tarifa 
and  Ceuta  the  sea  measures  from  300  to  400f.,  and  thence, 
in  passing  westwards,  suddenly  deepens  to  the  extent  of  over 
1,500  f.  An  elevation  of  400  f.  would  be  qtiite  sufficient 
to  raise  a  barrier  of  land  between  Morocco  and  Spain,  and 
to  insulate  the  deep  Mediterranean  basin  from  the  Atlantic. 
The  soundings  between  Sicily  and  Timis  are  260  fathoms,  be- 
tween the  former  place  and  Malta  55  f.,  between  Malta  and  the 
African  mainland  344  f.  An  elevation  of  400  f.  would  suffice 
therefore  to  connect  Africa  with  Sicily,  and  to  insulate  the 
eastern  from  the  western  deep  Mediterranean  areas.  To  the 
east  of  Sicily  the   soundings   reveal  a  depth  of  over   2,000 

•  Biill.  Soc  Geol.  France,  3*  Scr.  t.  xi.  p.  340. 

t  GervuE,  "NouTelles  Iteclivrches  but  les  AaimBux  reitArte  vinnts  ct 
"       t,"  4lo,  Paris,  1807-9,  p.  88, 
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fatlioms,  and  tliis  deep  ItaEin  extends  as  far  to  tbe  emt  i 
Cyprus  and  Asia  Minor.  Between  Candia  and  tLe  I'eloponeai 
the  sea  is  460  fathoms  deep.  An  elevation  therefore 
500f.  would  allow  of  the  passage  of  Hippopotamus  Pentland 
from  Candia  to  the  Peleponese,  and  it  would  moreover  allon 
of  the  animal  ranging  thence  by  Southern  Italy  into  SicU] 
and  Malta.  I  have,  therefore,  represented  in  the  map  wha 
would  be  the  necessary  result  of  the  elevation  of  the  bottoD 
of  the  Medit«rninean  to  that  extent.  Two  great  barriei 
of  land  would  extend  from  Africa  into  Sicily  and  Italy,  atu 
enable  the  African  mammalia  to  find  their  way  into  the  w 
gions  north  of  the  Mediterranean  Sea.  The  shallownesB  t 
the  sea  at  thoee  two  points  indicates  the  existence  of  thi 
sunken  barriers,  while  the  African  elephant  bos  been  fount 
only  in  the  contiguous  areas  in  Europe.  Such  at' 
this  would  convert  the  Adriatic  into  dry  land,  and  cause  tta< 
islands  of  tbe  Grecian  Archipelago  to  rise  liigh  above  the  sup 
rounding  plains.  The  five  hundred  fathom  line  Is  therefon 
taken  to  represent  the  probable  sea  margin  of  the  Pleistocen 
age,  although  in  centres  of  volcanic  activity,  such  as  Sicil 
and  tbe  Archipelago,  local  changes  of  level,  even  of  greats 
magnitude,  may  have  taken  place. 

This  view  of  the  former  physical  condition  of  the  Medi-  ~ 
terrancan  area,  by  wliich  the  present  shores  stood  at  a  hcigiit  j 
of  about  3,000  feet  above  their  present  level,  will  go  far  toj 
explain  the  very  remarkable  evidences  of  glaciers  met  witi 
by  Mr.  Palgrave  in  Eastern  Anatolia,  and  by  Mr.  Maw  i 
Morocco. 

In  the  central  plateau  of  Asia  Minor,*  glacial  action  is  stronglf 
marked ;  and  especially  in  the  valley  through  which  the  ChoroB 
flows,  and  in  the  moimtainous  country  to  the  north-east,  betwM 
Georgia  and  the  Klack  Sea.     The  river  Chorok  runs  about  tSI 
miles,  in  a  north-easterly  direction,  and  is  separated  from  t 
Euxine  by  a  high  mountain  chain,  forming  a  long  strip  of  !i 
which  is  called  Lazistan,  after  its  inhabitants,  a  tribe  of  I 
It  then  turns  suddenly  to  the  north,  where  it  falls  into  the  a 
The  southern  side  is  determined  by  mountains  of  Cretaceou 
Jurassic,  and  Plutonic  rocks,  which  are  tbe  watershed  betw 
the  tributaries  of  the  Black  Sea  and  Persian  Gulf.    Three  lu 
moraines  are  to  be  found  on  the  southern  side  of  the  % 
their  lower  extremity  about  5,000  feet  above  the  sea,  th«l| 
upper  origin  nearly  8,000  feet.     No  moraines  are  seen  where  thT 
chain  does  not  reach  an  altitude  of  7,000  feet,  though  angular  ' 
boulders  ore  not  uncommon.    The  upper  mountain  contours 

"Vestiges of  Gltuial  action  in  noith-eaateni  Anatolia,"  by  GiS^tdlU- 
'     "  Nature,"  October  31, 1872. 
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are  invariably  rounded  and  smoothed  off,  and  the  sides  are 
scooped  too  widely  for  the  depressions  to  have  been  caused  by 
water.  "  Low  down  in  the  valley  the  slopes  terminate  in  rifted 
precipices." 

That  these  moraines  were  posterior  to  the  volcanic  action  in 
the  district  is  evident  from  the  examination  of  a  broad  stone 
ridge  near  the  highest  point,  to  the  east  of  Erzeronm,  where 
at  a  height  of  7,000  feet  the  Jurassic  limestone  was  interrupted 
by  a  volcanic  outbreak  of  several  miles  in  extent.  Traces  of  a 
crater  were  visible.  Above,  the  granite  peaks  rose  to  a  height 
of  9,000  feet ;  below,  a  wide  moraine  crossed  the  road,  com- 
posed of  volcanic  fragments  mixed  with  granite.  Consequently, 
it  mQEt  have  been  formed  after  the  volcano  had  become  ex- 
tinct. Similar  traces  are  to  he  found  at  Keskeem  Boughaz. 
Mr.  Palgrave  concludes  that  "  the  ice-cap  of  the  north-easterly 
Anatolian  watershed,  in  post-pliocene  (Pleistocene)  times,  must 
have  reached  downwards,  on  the  northern  side  of  the  range,  to 
7,000  feet  above  the  present  sea-level,  wliile  some  of  the  glaciers 
iesuing  from  it  descended  to  about  4,500  of  the  same  measure- 
ment." Striated  and  ice-worn  boulders,  and  especially  of  granite, 
were  very  abundant.  This  region,  it  must  be  observed,  ia 
within  sight  of  tlie  lofty  granite  range  of  Tortoom,  which  is 
"  streaked  with  perpetual  snow." 

On  leaving  the  Chorok  valley  and  getting  on  to  the  water- 
shed, at  a  distance  of  fifty  miles  to  the  north-east  comes  the 
main  ridge  or  backbone  of  the  land.  Here,  among  the  limestone 
ledges,  about  6,400  feet  above  the  sea,  is  a  colossal  moraine, 
formed  of  worn  granite  blocks,  partly  overgrown  with  forest, 
and  descending  from  a  height  of  over  8,000  feet.  It  is  divided 
by  a  valley  from  a  lofty  undulating  granite  plateau  that  is  scooped 
oat  here  and  there  into  deep  little  oval  lakes,  always  full  of  blue 
vater.  The  sides  of  the  plateau  are  streivn  with  boulders  of 
granite,  brought  from  the  higher  peaks  about  five  miles  off. 
These  boulders  occur  in  greater  or  less  abundance  down  to  the 
basin  of  the  Ardahan,  near  the  sources  of  the  Kiu'  or  Cyras, 
which  joins  the  Araxes  Ijefore  flowing  into  the  Caspian.  The 
height  of  this  Ardahan  basin  is  about  6,500  feet :  it  is,  but  for 
a  slight  easterly  slope,  a  water-level.  The  bottom  consists  of 
de^p  alluvial  soil  mixed  with  detritus  and  boulders ;  the  sides 
are  rounded  and  smoothed,  and  bear  every  mark  of  long  ice- 
covering.  Plateaux  stretch  east  to  Russo-Georgia,  all  contain- 
ing lakes,  till  their  greatest  height  is  gained  at  Kel  Dagh,  a 
mountain  about  11,000  feet,  then  descending  to  the  plains  of 
Georgia  and  the  £lack  Sea ;  but  from  this  point  the  character 
changes,  rifts,  precipices,  and  narrow  gorges  taking  the  place 
of  the  rounded  undulating  outlines  fiirther  inland.  Nor  is  there 
any  further  trace  of  boulders  or  moraines. 
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With  l)ut  one  exception,  there  ie  no  trace  of  glacial  action 
alon^  the  coast  between  the  river  Rion  and  Trebizond.  Thig 
exception  is  at  Hamshiin,  high  up  in  the  Lazistan  uountainsr 
Here,  at  6,900  feet,  is  a  granite-strewn  plateau,  IJiinly  green 
with  grass,  sheltered  from  tlie  sea  by  lofty  peaks  on  the  north- 
west and  backed  to  the  south-east  by  tremendous  jagged 
granite  cliffs,  the  highest  12,500  feet  above  the  sea.  "The 
plateau  itself  was  about  forty  miles  in  length,  irregular  i 
breadth,  its  surface  rounded  and  jotted  over  with  boulders. 
But  just  as  my  track  led  near  under  the  base  of  Verehembek, 
at  an  altitude  of  8,300  feet,  it  crossed  a  large  broad  moraine,* 
descending  from  the  higher  slope,  and  having  its  base  in 
broad  bare  valley  not  far  below ;  thus  indicating  that  here,  too, 
at  the  highest  and  widest  pai-t  of  the  Lazistan  chain,  perpetwnl 
ice  had  once  existed  in  sufficient  quantity  to  furnish 
glacier.  But  if  warrantable  conclusions  can  be  drawn  from 
a  single  instance,  the  limited  ice-cap  of  the  Ham^hun  high- 
lands extended  no  fuilher  down  than  8,500  or  9,000  feet,, 
thus  differing  by  a  line  of  1,000  to  2,000  feet  from  the  glacial 
covering  of  the  inland  range.  ^ 

My  friend  Mr.  George  jilaw  has  lately  proved  that  similar 
glaciers  formerly  existed  in  Morocco,  since  he  met  with  un- 
mistakable moraines  in  his  intereMing  journey,  along  with  Dr. 
Hooker  and  Mr.  Ball,  to  the  summit  of  the  great  Atlaa  tit 
1871.  "After  four  hours  continued  accent,"  he  wi-itea  (p.  19)g 
"  the  termination  of  the  glen  comes  into  full  view,  and  w 
observe  with  great  interest  that  it  is  closed  by  a  group  c 
moraines,  proving  the  former  existence  of  glaciers  in  the  Atla^ 
and  confirming  my  opinion  that  the  great  boulder  beds  Sanking 
the  chain  are  also  of  glacial  origin.  Two  villages,  probably  tixi 
highest  in  the  Atlas,  are  built  on  the  principal  moraine,  Eit 
masan  at  its  base,  at  a  lieight  of  6,000  feet,  and  Arroond, 
its  summit,  at  a  height  of  6,800  feet ;  the  terminal  angle  « 
the  larger  moraine  having  a  vertical  height  of  oier  800  feet 
It  is  composed  of  immense  blocks  of  porphyry,  lying  at  a  stoei 
angle  of  repose,  up  which  it  takes  ua  nearly  an  hour  to  cli 
The  existence  of  these  moraines  in  latitude  30J  (the  latitudi 
of  Alexandria)  is  perhaps  the  most  interesting  iact  we  notice 
during  our  journey,  for  this  is  the  most  southerly  point  a 
which  the  evidence  of  extinct  glaciers  has  been  oSiserved,  atu 
tends  to  confirm  the  opinion  entertained  by  many  geologisti 
that  the  refrigeration  during  the  glacial  period  W!i8  almo^ 
universal."  • 

"  "  A  Journey  to  Morocco  and  the  Ascent  of  the  Qreat  AUna,"  A  laotui 
delivered  tierore  the  JiitmiDjrham  and  Midland  Institute,  Sinter,  IranbridiH 
Salop.  ^^ 
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The  eleration  of  these  African  moraines  above  the  sea  is  as 
nearly  as  possible  the  same  as  those  of  Asia  >IiDor,  about  6,000 
f«M>t  and  upwards.  If  the  mountains  of  Atlas  and  Lazistan  shared 
in  the  upward  movement  of  the  Mediterranean  area,  the  addi- 
tion of  3,000  feet  to  the  height  could  not  fail  to  leave  marks 
tichind  of  the  low  temperature  thereby  induced.  It  is  very 
probable  that  during  the  time  the  Mediterranean  was  reduced 
to  two  land-locked  seas,  these  mountains  were  covered  with 
Eiiow-fielda,  and  constituted  the  ice-aheda  of  glaciers,  just  as  we 
have  reason  for  the  belief  that  Wales,  Ireland,  Cumbria,  and 
the  Pennine  chain  and  a  great  portion  of  Scotland  were  clad 
with  ice  at  the  time  that  Britain  formed  part  of  the  European 
mainland. 

From  the  range  of  the  mammalia  we  have  inferred  the  ex- 
istence of  land  harriers  extending  across  from  Africa  to  Spain 
and  Italy  and  from  Candia  to  Greece,  and  their  actual  existence 
beoeath  the  aea  has  been  proved  by  soundinga,  which  neces- 
sitate an  elevation  of  about  500  fathoms  to  bring  them  above 
the  sea  level.  We  have  also  seen  that  the  higher  mountains, 
which  most  probably  participated  in  this  upward  movement, 
bear  traces  of  a  lower  temperature  in  the  moraines  of  Atlaa 
and  Lazistan.  The  hypothesis  of  such  an  elevation  during  the 
Pleistocene  Age  may  therefore  be  taken  to  be  proved  ho  far 
as  it  explains  widely  different  clasaea  of  facta, 

The  substitution  of  land  for  a  stretch  of  sea  in  the  Medi- 
terranean could  not  fail  to  cause  the  summer  heat  to  be  more 
intense  in  the  region  to  the  north  than  at  the  present  time, 
while  the  increased  elevation  would  produce  a  greater  severity 
of  irinter  cold,  as  Mr.  Godwin  Austen  has  pointed  out  in  the 
case  of  the  hills  of  Devonshire.  WHien,  indeed,  we  consider  that 
the  Pleistocene  land  surface  extended  from  the  snowy  heights 
of  Atlas  as  far  north  as  the  hundred  fathom  line  off  the  coast 
of  Ireland,  we  might  expect  to  find  that  African  animals,  such 
as  the  spotted  hyiena  and  Fells  caffer,  ranged  as  far  north  as 
Yorkshire,  for  the  only  barrier  to  their  migration  would  be  that 
offered  by  the  severity  of  a  Pleistocene  winter. 

The  submergence  of  the  barriers  and  the  constitution  of  the 
Mediterranean  as  we  find  it  now,  have  probably  taken  place 
but  a  short  time  ago,  from  the  geological  point  of  view,  though 
we  know  that  for  the  last  three  thousand  years  the  Medi- 
terranean has  been  on  the  whole  unchanged,  except  by  the 
siting  out  of  the  sea  by  the  sediment  of  rivers  such  as  the  Po, 
and  the  elevation  and  depression  of  small  areas  by  volcanic 
energy,  as  at  Santorind.  The  physical  character  of  the  shores 
testifies  to  the  truth  of  this  view. 

"On  entering  the  Straits  of  Gibraltar,"  Mr.  Maw  writes, 
'■  from  the  Atlantic,  a  notable  change  takes  place  in  the  aspect 
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of  the  coast.  Cape  St.  Vincent,  on  the  Atlantic  coast,  presents  a 
bold  line  of  cliffs  to  the  sea,  and  bluff  cHffa  extend  many  miles 
towards  tbe  Stmita  ;  but  aa  soon  as  these  are  passed,  a  change 
of  coast-form  takes  place,  which  must  be  noticeable  to  every 
obaerver.  Cliffs  on  the  Bea-board  become  the  esception,  and 
the  general  line  of  the  coast  is  merely  a  shelving  »mder  the 
sea  of  the  general  hill-and-valley  system  of  tbe  land,  the  sea 
running  up  all  tbe  depressions,  and  the  land  elevations  spread- 
ing out  into  the  sea  with  scarcely  any  abrupt  cliff-line  of 
demarcation.  The  uneven  sea-bottom  of  the  Straits  seems  to 
be  a  continuation  of  tlie  contour  of  tbe  adjacent  land,  consiet- 
ing  of  rolling  alternations  of  hill  and  valley,  which  must  bavo 
received  its  conformation  by  sub-aerial  agencies. 

"Corsica,  and  the  adjacent  islands  of  Elba,  Capraja, 
Monte-Christo,  are  also  remarkable  for  the  absence  of  cliffs, 
and  are  wanting  in  those  abrupt  escarpments  separating  land 
and  water  which  are  ao  abundant  on  our  own  coasts.  Their 
aspect  is  that  of  mountain- tops  rising  out  of  the  sea,  suggesting 
to  the  eye  the  seaward  prolongation  of  their  sub-aerial  contour 
of  sloping  hill-sides  and  river-cut  valleys,  aa  though  the  i 
had  not  stood  sufficiently  long  at  ita  present  level  to  excavata 
an  escarpment.  The  deep  intersecting  bays  that  occur  along 
the  coast  from  Marseilles  to  the  Riviera  suggest  the  same 
elusion,  the  undulating  land  surface  spreading  down  to  thi 
water's  edge,  and  the  deep  baj-s  running  up  the  inteni-emn) 
valleys  which  must  have  bad  an  origin  common  with  that  o 
their  landward  prolongations," 

It  is  impossible  to  shut  our  eyes  to  the  full  force  of  tbi 
admirable  reasoning.  The  present  aspect  of  the  I^Iediterraneai 
is,  geologically  speaking,  a  thing  of  yesterday. 
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TORPEDOES. 
Br  A.  niLLIABD  ATTERIDGE. 

[PLATE  XCTin.] 


r[ERE  are  few  things  more  remarkable  than  the  great  revo- 
lution which  Bcience  has  effected  in  modern  warfare. 
Within  the  last  twentj  years  tliere  Iiave  been  hundreds  of  inven- 
tions and  improvements  in  our  means  of  attack  and  defence, 
and  the  result  has  been  such  a  development  of  destructive 
jMwer  that  in  all  but  its  great  unalterable  principlea  war  has 
lieen  completely  changed.  On  the  battle-field,  before  the  deadly 
Hre  of  the  breechloader,  the  long  line  and  the  massive  column 
bave  given  way  to  clouds  of  skirmishers ;  h-ige  guns,  such  as 
meo  only  dreamed  of  a  few  years  ago,  are  mounted  in  our  ships 
and  fortresses;  and  instead  of  the  old  three-deckers  which 
carried  our  flag  in  the  days  of  Howe  and  Nelson,  our  fleets  are 
composed  of  ironclad  monsters,  any  one  of  which  could  annihilate 
all  the  armadas  of  former  times.  A  new  feature,  too,  has  been 
introduced  into  naval  warfare — a  new  means  of  defence  has  been 
gradually  devised — and  now  an  armament,  when  it  approaches  a 
hostile  shore,  has  to  risk  destruction  from  mines  hidden  deep 
b«low  the  surface  of  the  sea.  Torpedoes,  once  rude  contrivances 
ecarccly  less  dangerous  to  those  who  used  them  than  to  the 
enemy  against  whom  they  were  employed,  are  now,  thanks  to  the 
reseai'ches  of  our  electricians,  marvels  of  ingenuity,  perfectly 
safe  to  handle,  but  fearfully  dangerous  to  the  aggressor.  By 
their  means  coasts  and  harbours  can  be  easily  and  cheaply  placed 
in  a  thorough  state  of  defence ;  and  porta,  while  secure  from  the 
approach  of  a  foe,  can  be  still  left  open  to  friendly  men-of-war 
and  merchant  ships.  It  is  only  of  late  years  that  torpedoes  have 
been  brought  to  this  high  state  of  perfection ;  they  have  hitherto 
been  employed  comparatively  rarely  in  actual  warfare,  but  there 
is  little  doubt  that  they  will  play  a  great  part  in  future  conflicts. 
In  this  paper  we  propose  to  give  a  short  account  of  the  various 
mys  in  which  they  are  constructed ;  but  as  in  a  few  pages  it 


no 


rorCLAB  SCIM»CK   RBYIKW. 


been  adopted,  we  can  only  describe  the  more  important  plans 
of  action  which  have  been  used  or  suggested. 

A  torpedo  may  be  briefly  described  ae  a  waterproof  caee  of 
gmipowder,  or  some  similar  explosive,  so  arranged  as  to  be  fired 
close  to  a  hostile  vessel,  with  the  object  of  sinking  her.  They 
may  be  at  once  divided  into  two  great  classes — stationary 
torpedoes,  which  are  fixed  at  one  spot  and  fired  on  the  enemy's 
touching  or  approaching  them,  and  locomotive  torpedoes,  which 
are  either  propelled  against  a  ship  by  some  niecbanical  contriv- 
ance or  allowed  to  drift  with  the  current.  It  would  be  difficult 
to  say  when  or  by  whom  torpedoes  were  first  used  ;  certain  it  is 
that  the  original  idea  must  be  an  old  one,  for  drifting  fireships 
were  employed  at  a  very  early  date,  and  gunpowder  could  not  be 
long  invented  before  some  one  would  think  of  making  a  fireship 
into  a  floating  mine.  The  first  attempts  in  tliis  method  of 
attack  were  of  the  rudest  kind.  Nearly  a  hundred  years  ago,  in 
1778,  the  Americans  used  drifting  torpedoes  against  the  English 
fleet  in  the  Delaware,  The  plan  adopted  was  to  fill  small  k^ 
with  gunpowder,  and  place  in  them  a  gunlock,  so  arranged  that 
the  collision  with  a  ship's  side  would  bring  down  the  hammer 
and  explode  tlie  charge.  "Bushnell,"  says  Fenimore  Cooper, 
"  made  several  unsuccessful  attempts  to  blow  up  the  ships  of  the 
enemy  by  means  of  torpedoes,  a  species  of  warfare  which  it  cao 
hardly  be  regretted  has  so  uniformly  failed."  •  This  was  written 
in  1839,  and  up  to  that  time  it  might  be  said  with  truth  that 
torpedo  warfare  was  an  utter  failure.  But  men  worked  on, 
improvements  were  suggested,  new  plans  were  invented,  but  atill 
it  seemed  almost  impossible  to  construct  anythiug  like  a  safe 
and  at  tlie  same  time  efficient  torpedo.  In  the  Crimean  war  the 
itusaians  used  drifting  torpedoes  against  the  allied  fleets  in  tha 
Baltic.  Many  of  these  were  exploded  mechanically  by  coming  in 
contact  with  French  and  English  men-of-war,  but  the  charges 
were  so  small  that  no  serious  damage  was  done  by  them,  and' 
more  than  one  which  failed  to  explode  was  picked  up  and  found 
to  be  quite  incapable  of  doing  harm,  because  the  men  employed 
to  place  it  in  the  water  had  neglected  to  put  the  firing  apparatus 
inworkingorder  by  withdrawing  the  safety  key,  lest  they  should 
themselves  be  destroyed  by  an  accidental  explosion.  Indeed  tha 
great  defect  of  any  torpedo  fired  In  tliis  way  is  the  peril  to  which 
it  subjects  all  who  have  to  handle  it,  as  any  rough  usage  would 
ignite  the  charge,  and  moreover  when  onco  it  is  set  adrift 
it  is  dangerous  alike  to  friend  and  foe. 

It  was  in  the  civil  war  in  America  that  torpedoes  were  first 
used  to  any  great  extent,  and  for  the  first  time  were  really  buo- 
cesaful.     The  Confederates,  in  particular,  were  very  active  in  this 
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way :  they  succeeded  in  sinking  many  of  the  Federal  ships ;  and 
at  Charleston,  thoiigh  the  guns  of  the  blockading  fleets  again 
and  again  silenced  the  land  hatteries,  the  sJups  were  kept  out  of 
the  harbour  by  the  lines  of  torpedoes  moored  at  its  mouth.  It 
was  during  this  conflict,  too,  that  the  first  great  step  was  takon 
tawaida  making  torpedoes  at  once  safe  and  effective,  by  using 
electricity  as  a  means  of  ignition,  thus  keeping  those  terrible 
weapons  completely  under  the  control  of  the  defenders,  so  that 
by  merely  disconnecting  the  electric  battery  from  the  wires 
they  can  be  rendered  perfectly  harmless,  and  by  renewing  the 
connection  they  can  be  in  a  moment  again  made  ready  for  action. 
In  this  way  friendly  vessels  can  be  allowed  to  get  into  a  harbour 
in  safety,  while  an  attacking  squadron  is  held  at  bay ;  but  with 
the  old  plan  of  firing  the  torpedoes  mechanically,  when  once  they 
were  laid  down  neither  friend  nor  foecoidd  enter  the  port ;  and, 
moreover,  to  remove  them  when  the  war  was  o\'cr  would  be  an 
imdertaking  of  such  frightful  peril  that  it  would  be  hard  to  get 
anyone  to  attempt  it,  as  an  incautious  touch  would  he  enough 
to  explode  the  mine  and  blow  the  working  party  into  the  air. 
By  adopting  electricity  as  the  igniting  agent  all  those  disad- 
tVltages  are  obviated. 

Again,  in  the  "  Seven  Weeks'  War"  of  1866  we  see  torpedoes 
once  more  employed,  and  now  still  further  improved.  In  that 
year  the  Austrian  engineers  arranged  and  executed  a  complete 
s]rst«m  of  torpedo  defence  for  Venice  and  the  Adriatic  coasts  of 
the  empire.  It  was  not,  however,  put  to  the  teat  of  having  to 
resist  an  attack  of  the  Italian  fleet,  for  Tegethoff,  by  his  splendid 
victory  at  Lissa,  crushed  for  the  time  the  naval  power  of  Italy. 
Tliia  is,  nevertheless,  an  important  epoch  in  the  history  of  this 
kind  of  warfare,  as  it  was  the  first  time  that  a  regular  system 
was  adopted ;  for  in  America  all  that  had  been  done  was  to  use 
such  materials  and  such  forms  of  apparatus  as  came  readily  to 
hand ;  and  almost  every  sort  of  contrivance  was  used  at  different 
times  and  places.  At  the  great  Paris  Exhibition  of  1867  the 
methods  used  in  the  defence  of  the  Venetian  coast  were  exhibited 
by  the  Austrian  government,  and  the  period  between  the  wars 
of  1866  and  1870  was  one  of  great  activity  in  researches  and 
experiments  in  this  department.  When  war  was  declared  by 
France,  the  Prussian  government  at  once  proceeded  to  put  all 
their  porta  in  a  state  of  defence  -ftith  the  help  of  torpedoes. 
The  moat  improved  forms  of  apparatus  were  used,  and  there 
could  not  be  a  better  example  of  the  way  in  which  an  inferior 
naval  power  can  now  render  itself  secure  from  the  attack  of  a 
much  superior  one.  The  Germans  tacitly  acknowledged  their 
inferiority  on  the  sea,  for  their  men-of-war  never  left  the  pro- 
tection of  the  forts  of  Kiel  and  Wilhelmahaven ;  yet  the  French 
fleet,  from  which  so  much  had  been  expected,  effected  absolutely 
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nothing.  The  German  harboma,  with  this  new  defence,  were 
almost  impregnable,  and  they  were  not  attacked.  So  well 
Batisfied  is  the  German  government  with  the  experience  of  1870, 
that  it  is  said  that  tbej  have  decided  to  build  no  more  men-of- 
war  for  the  present,  but  to  devote  the  funds  which  would 
otherwise  be  used  for  tliia  purpose  to  the  construction  of  floating 
batteries  and  the  acquisition  of  torpedo  materiel  for  the  defence 
of  their  coasts  and  harbours. 

With  this  brief  sketch  of  the  history  of  torpedo  warfare  we 
must  pass  on  to  an  account  of  how  it  is  conducted.  We  shall 
Bpeak  first  of  fixed  torpedoes,  and  the  way  in  which  they  ai 
secured  in  position  and  fired  so  as  to  do  their  work ;  then  m 
shall  go  into  the  general  principles  of  harbour  and  coast  defence ; 
and  finally  we  shall  briefly  refer  to  the  most  successful  efforts 
which  have  been  made  to  construct  effective  locomotive  torpe- 
does— a  branch  of  the  subject  which  is  not  yet  so  far  advanced. 

The  first  thing  necessary  in  the  construction  of  a  torpedo  isa 
case  in  which  to  place  the  charge.  Tliis  case  must  be  perfectly 
water-tight,  otherwise  the  explosive  will  be  rendered  useless  by 
the  water  leaking  into  it;  and  to  secure  this  it  must  foe  strong 
enough  to  bear  a  good  deal  of  rough  handling,  and  also  the 
pressure  of  the  water  at  the  depth  to  which  it  is  to  be  submerged. 
When  (as  is  usually  the  case)  it  is  to  be  floated  up  from  an 
anchor,  it  must  have,  when  loaded,  sufficient  buoyancy  to  keep 
it  steady  at  its  moorings.  It  must  be  of  such  a  shape  that  the 
charge  may  be  readily  and  completely  ignited  with  aa  few  fuzes 
as  possible ;  and  as  with  gunpowder,  or  gun-cotton  with  an 
ordinary  fuze,  the  esplosion  is  not  instantaneous  in  a  charge  of 
any  size,  but  as  it  were  runs  through  it,  the  case  must  be  strong 
enough  to  hold  together  for  a  moment  till  the  whole  explosive 
force  is  developed;  otherwise  the  first  portion  of  the  chargd 
ignited  will  burst  it,  and  admit  the  water  to  the  rest.  Various 
forms  of  case  and  various  materials  have  been  used  or  suggested. 
For  their  smaller  torpedoes  the  Americans  employed  wooden 
barrels,  and  for  the  larger  kind  cases  made  of  boiler-plate,  and 
not  unfrequenf  ly  they  used  steam-boilers  for  this  purpose.  The 
barrels  would  of  course  be  strengthened  at  the  heads,  and  every 
kind  of  extemporised  case  would  have  to  be  made  thoroughly 
water-tight  by  being  coated  either  inside  or  outside  with  tar  or 
some  other  waterproof  material.  The  torpedoes  for  the  defence 
of  the  Venetian  coast  in  1866  had  either  iron  or  wooden  cases. 
(See  figs.  1  &  2,  PI.  XCYIII.)  The  former  consisted  of  two 
cylinders,  one  within  the  other ;  the  inner  one  contained  the 
ijiarge,  and  the  space  between  them  was  left  empty,  to  gi\'a 
buoyancy  to  the  whole.  The  outer  case  was  about  4  ft.  high  and 
4  ft.  in  diameter,  and  the  charge  was  3  cwt.  of  gun-cotton.  Tho 
vooden  cases  were  also  double,  the  space  between  them  being 
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filled  with  tar  to  make  the  torpedo  water-tight.  The  inner  case 
(about  4  ft.  X  4  ft..)  was  further  protected  by  being  covered  with 
platea  of  zidc,  and  contained  a  charge  of  4  cwt.  of  gun-cotton, 
with  air-epaces  in  the  centre  to  make  it  buoyant.  The  form 
here  adopted — a  cylinder  of  equal  height  and  diameter — aeema 
to  be  the  beat.  In  theory  the  best  form  would  be  a  globe,  the 
charge  to  be  ignited  at  the  centre;  but  there  would  be  a  hundred 
difficulties  in  the  manufacture  and  use  of  audi  a  case  in  practice ; 
and  the  cylindrical  case  of  these  dimenaiong,  which  is  the  nearest 
form  to  it  we  can  conveniently  use,  gives  us  almost  all  the 
advantages  which  theoretically  belong  to  the  globular  form,  the 
greatest  of  which  is  that  the  thorough  and  uniform  ignition 
of  the  charge  is  secured  by  its  compact  form,  which  brings  all 
the  outer  portions  within  an  equal  distance  of  the  point  at 
which  the  ignition  commences.  A  case  of  English  invention 
consists  of  a  cylinder  of  iron  to  contain  the  charge,  protected  by 
a  thick  outer  covering  of  tir-wood  soaked  in  tar  and  painted  to 
make  it  water-tight.  Besides  wood  and  iron,  a  third  material 
has  been  suggested;  this  is  vulcanised  india-rubber  made  into 
hagB  to  hold  the  charges.  It  is  found,  however,  that  the  bag  gives 
way  before  the  whole  explosive  force  is  developed,  and  thus  a 
loi^  portion  of  the  charge  is  lost.  To  obviate  this  it  has  been 
proposed  to  place  in  the  centre  of  the  torpedo  a  long  perforated 
brass  tube  containing  the  fuze  and  a  small  priming  charge,  ao  as 
to  fire  the  explosive  at  several  points,  and  thus  ignite  the  whole 
of  it  before  the  india-rubber  gives  way.  It  is  doubtful,  however, 
i^  even  with  this  improvement,  the  india-rubber  case  is  suitable 
for  torpedoes,  at  least  with  charges  of  gunpowder.  Its  great 
advantage  is  the  perfect  security  from  water  which  it  atlbids 
to  the  charge,  but  the  difficulty  of  producing  a  complete 
and  effective  explosion  quite  outweighs  this.  It  seems  that  the 
vulcanised  india-rubber  bag  might  be  used  with  advantage  in 
eoDStructing  wood  and  iron-cased  torpedoes,  as  any  defect  in  the 
tightness  of  the  case  woidd  he  neutralised  by  the  charge  being 
enclosed  in  such  an  inner  covering. 

The  form  and  material  of  the  case  having  been  decided 
upon,  the  next  thing  is  to  select  the  explosive  best  suited  for 
ilie  conditions  under  which  it  is  to  act.  A  few  years  ago  there 
would  have  been  Httle  to  be  said  on  this  point,  for  the  only 
available  explosive  then  knovni  was  gunpowder ;  hut  now  there 
are  a  host  of  such  compounds  aa  gun-cotton,  xyloidine,  nitro- 
glycerine, dynamite,  picrate  of  potassium,  glyosyline,  and  more 
of  less  importance,  and  chemistry  is  continually  adding  to  the 
number.  The  essential  qualities  required  in  an  explosive  for 
this  purpose  are  great  power,  so  that  the  space  within  which 
ita  explosion  will  be  effective  may  be  aa  wide  as  possible  \  and 
uniformity  of  action,  in  order  that  we  may  be  able  to  reckon 
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with  certainty  on  its  doing  its  work.  Moreover,  it  must  I 
capable  of  being  stored  for  a  long  time  without  injury  ( 
deterioration ;  and  it  must  be  safe  to  work  with,  bo  as  to  avoid 
as  far  aa  possible  the  chance  of  an  accidental  explosion.  Thil 
last  condition  at  once  excludes  picrate  of  potassiuni,  picrii 
powder,  and  all  Gimilar  compounds,  which,  though  they  aT4 
very  powerful,  are  also  terribly  dangerous.  Gunpowder  fulfils 
all  the  required  conditions,  and  it  was  used  almost  invariablj 
by  the  Confederates.  Their  experiments  seem  to  poiTit  to  fine- 
grained powder  as  better  than  any  other  variety ;  hut  a  much 
longer  series  of  trials  would  be  necessary  before  finally  deciding 
on  this  matter.  But  if  we  could  obtain  an  explosive  eqtially 
safe  and  more  powerful,  weight  for  weight,  it  is  cleat  that  i 
would  be  far  better  suited  for  our  purpose,  being  more  port- 
able, requiring  smaller  cases,  and  giving  greater  buoyancy  t 
the  submerged  torpedoes.  This  we  find  in  gun-cotton — a  prfri 
paraiion  of  waste  cotton  which  is  inipregnat«d  with  nitric  anil 
sulphuric  acids.  Its  explosive  force  may  be  taken  as  at  least 
four  times  that  of  gimpowder ;  it  can  be  stored  without  dete- 
riorating', and  with  almost  perfect  safety.  Even  if  it  is 
dentally  set  on  fire  in  air,  it  biims  with  a  bright  flame  without 
exploding,  and  besides  the  advantages  we  have  enumerated,  it 
possesses  another  which  at  once  marks  it  as  the  best  for  forming 
the  charges  of  torpedoes.  Gun-cotton,  when  fired  with  i 
detonating  fuze,'  developes  its  full  force  instantaneously,  am 
there  ia  therefore  no  need  of  using  the  strong  case  necessary  to 
ensure  the  complete  explosion  of  gunpowder.  When  gun-cottoa 
is  used  in  torpedoes,  all  that  is  necessary  in  the  case  is,  that  it 
should  bo  water-tight,  and  there  is  no  need  of  its  possessiiuj 
the  great  strength  which  would  be  otherwise  required.  A 
detail  of  a  few  experiments  will  show  how  efficiently  it  can  b 
used  under  water,  even  in  the  lightest  of  cases.  In  1870  i 
was  very  successfully  employed  at  the  Isle  of  .Sombrero,  ii 
blasting  rocks  at  a  depth  of  20  or  25  feet  under  water.  The 
charges  were  from  8  to  10  lbs.  of  compressed  gtm-cottoO] 
and  the  cases  were  made  of  tarred  paper.  These  chargeSj 
which  may  be  looked  upon  as  miniature  torpedoes,  wore  placed 
in  the  fissures  of  the  rock ;  and  after  the  explosion  Uie  debris 
they  brought  down  was  dredged  up.  In  June  1868  both  gun- 
powder and  gun-cotton  were  used  in  destroying  a  siinkeo 
iron  steamer  in  the  Thames,  and  this  demolition  affords  i 
striking  evidence  ia  favour  of  gun-cotton.  "Amidshipii 
where  the  engines  and  boiler  and  machinery  were  aituat«<l,  » 
charge  of  300  lbs.  of  gunpowder  was  fired  in  contact  with  the 
side  of  the  wreck,  but  it  made  no  breach  whatever,  owing  t« 

*  Thnt  ij,  with  a  fuze  primed  with  detonatiog  fulouaate  of  merciir;. 
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the  great  reeistance  eocountered  ia  the  interior  of  the  vessel. 
The  machinery,   however,   showed   symptoms  of  having  been 
shaken,  and  Bome  beams  were  cracked.     A  charge  of  230  lbs, 
of  compressed  gun-cotton  was  placed  in  the  same  position  and 
fired,  and   it  appeared  entirely  io  complete  the  demolition. 
The  engines,  weighing  300  tons,  were  shifted  bodily  out  of 
place;  tho  boilers  also   were   moved,   and  the  wreck  was  bo 
>hattered  as  to  permit  of  its  being  pulled  up.  .  .  .  The  work 
done  by  the  cotton  was  estimated  to  be  equal  to  that  which 
would  have  been  done  with  1,000 lbs,  of  gunpowder."'     Es- 
perimenta  made  at  Chatham  prove  that,  under  water,  a  charge 
of  gun-cotton  will  (as  in  the  instance  we  have  just  given)  pro- 
duce the  same  effect  as  four  times  its  weight  of  gimpowder. 
This  supposes  that  in  both  cases  the  object  aimed  at  is  ver- 
tically, or  almost  vertically,  above  the  charge.     But  it  is  foimd 
that  the  proportion  is  different  with  regard  to  the  lateral  or 
horizontal  range  of  the  two  explosives.     The  conclusion  drawn 
from  another  series  of  experiments,  directed  to  determine  the 
|M..int,  was  that  charges  of  gim-cotton  and  gunpowder,  in  the 
i'li^portion  of  2  and  5,  would  give  equal  radii  of  destructive 
■  iiL-ct ;  but  within   the  radius,  tho  gun-cotton  would  do  the 
^■reater  damage  of  the  two.     Alt  these  facts  point  to  one  con- 
tliiaion — that  gun-cotton  is  by  far  the  best  explosive  for  tor- 
p':'do    servioe.      Its   advantages   are  —  (1)    it   can   be    safely 
-tnred;  (2)  it  requires   only  a  [light  watertight  case;  (3)  its 
>j:(plosive  power  is  to  that  of  gunpowder  as  4  to  1  ;  (4)  it  haa, 
ivdght  for  weight,  a  greater  radius  of  destructive  effect.     Gim- 
i;i)tton  has  therefore  been  generally  adopted  for  torpedo  work, 
I,  as  we  have  mentioned  before,  it  was  the  substance  used  by 
e  Austrians  in  1866. 
(As  for  the  other  explosives,  there  are  none  of  them  which 
low  any   superiority   to  gun-cotton,  and  none  of  them  are 
'  equally  safe.     One,  indeed,  nitro-glycerine,  possesses  the  great 
ailrantage  of  not  being  injured  by  water;  so  that,  if  it  were 
used  for  torpedoes,  the  cases  need   not  be  so  perfectly  water- 
But  this  ia  compensated  by    a   correspondingly  great 
—  it    is    very    dangerous    to   use;  and    the    rciider    will 
ijly  call  to  mind  more  than  one  fatal  explosion,  the  result 
■jMipe  slight  accident  in  its  employmsnt  or  transport. 

"a  to  the  proper  amount  of  the  charge,  different  writers  give 

otu  estimates.     It  will  depend  on  several  considerations — 

S  nature  of  the  explosive,  the  size  and  build  of  the  ships 

r^^ainst  which  it  will  probably  be  used,  the  depth  at  which  the 

twpedo  is  placed,  and,  finally,  the  nature  of  the  bottom.     It 

f  u  found  that  on  a  soft  muddy  bottom  the  downward  force  of 

■  •  «  Joimisl  of  the  Royal  United  Serrice  Institution,"  vol.  xiv.  p,  444. 
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the  ezplosioo  forma  a  crater  in  the  mod ;  bat  vhen  it  U  I 
and  rocky,  it  is  reflected  upvatda,  and  adds  toaadothiy  (s 
least  30  per  ceat.)  to  the  effect  of  the  chaise.  One  aoJe  use 
hy  the  Confederates  began  at  300  Iba.  of  gunpowdea"  tax  tn 
&tbom  wafer,  and  to  this  300  lbs.  were  to  be  added  for  evra 
additional  fathom.  A  scale  proposed  for  gun-cotton  begiiua 
1 25  lbs.  at  depths  not  eiceeeding  20  feet,  and  goes  on  to  500  IIm 
for  depths  greater  than  40  feet.  This  is,  however,  one  of  th 
many  points  connected  with  torpedo  war&re  on  which  we  ha* 
Btill  much  to  learn. 

We  have  now  supposed  the  caee  for  the  torpedo  and  f 
explosive  it  is  to  contain  selected ;  the  next  thing  to  ( 
upon  is,  how  it  is  to  be  secured  in  its  place,  and  how  it  is  to  fa 
fired.     Where  the  depth  of  the  water  is  inconsidetable,  th 
torpedoes  are  usually  weighted  to  deprive  them  of  all  buoyancj 
and  thensunk  to  the  bottom  ;  but  in  the  defence  of  tbemoati 
of  great  rivers  and  large  harbours  it  is  generally  necessary,  q 
account  of  the   depth  of  water,  to  moor  them  in  poaitioi 
It  would  seem,  at  firet  sight,  a  vejy  simple  matter  to  anchor 
torpedo  at  a  previously  selected  point ;  but  the  fact  i&  that  th 
mooring  of  the  torpedoes  is  the  most  difficult  operation  in  th 
arrangement   of  a  system  of  defence.     The  sea,   or  even  t' 
Biuface  of  a  large  harbour,  is  seldom  perfectly  smooth,  and 
Blight  breeze,  the  rise  and  fall  of  the  tide,  a  current,  or  t 
flow  of  a  river,  all  put  obstacles  in  the  way.     Several  point 
have  to  be  attended  to  in  fixing  a  torpedo  in  position.     It  mui 
be   steady  in  one  place,  and  that  place  must  be  accurate^ 
known  ;  there  must  be  on  the  surface  no  indication  of  the  prt 
sence  of  danger ;  and,  lastly,  there  must  be  as  little  twisting  0 
the  mooring  lines  by  the  current  as  possible,  otherwise  thi 
insulated  electrical  cable  of  the  torpedo  might   be  injured 
According  to  circumstances,  from  one  to  three  moorings,  c  ~ 
sected  with  anchors  or  heavy  weights,  are  attached  to  a 
torpedo.     The   Austrians  in   1866  used  a  triangular   wood« 
platform,  heavily  weighted,  and  having  a  mooring-line  fastenei 
at  each  angle.     But  this  method  of  fixing  the  torpedoes  » 
used  in  the  Adriatic,  an  almost  tideless  sea,  where  there  WM  W  ¥ 
danger  of  the  moorings  twisting  and  entangling.     The  formo(  I 
anchor   u.sed  in   English   experiments   was  generally  what  i)  I 
called  a  crab-anchor— a  dome-shaped  mass  of  metal,  with  point*  I 
round  the  circumference  of  its  base  to  take  hold  of  the  ground.  I 
The  torpedo  is  attached  to  this  by  a  mooring-line  of  wire-rope,  \ 
of  such  a  length  that  the  charge  is  kept  at  the  required  dcplii 
below  the  surface.     There  are  two  methods  of  effecting  thi^. 
The  anchor  and  tlie  torpedo  may  be  fastened  to  the  mooring- 
lioe  at  the  proper  distance  apart,  and  then  both  together  may 
JnJmwed  into  the  sea.    But  it  is  foimd  to  be  almost  impo«- 


sible  to  fix  a  charge  accurately  in  position  in  this  way,  unless 
with  small  torpedoes,  in  shallow  water,  and  during  fine  weather. 
A  second  method  has  therefore  been  devised  for  use  under 
ordinary  circumstances ;  and  though  it  may  seem  at  first  sight 
more  complicated  than  the  other,  it  is  found  to  be  much 
simpler  in  practice.  This  is  the  method  of  hauling  down  the 
torpedo  to  an  anchor  already  placed  in  position,  and  it  is  ac- 
complished in  this  way.  The  wire  rope  is  passed  through  the 
ring  of  the  anchor,  and  it  is  then  lowered  to  its  place,  the 
working  party  retaining  both  ends  of  the  rope.  The  torpedo 
is  then  fastened  to  one  end,  and  the  distance  at  which  it  is  to 
Hoat  up  from  its  moorings  being  decided  Upon,  a  catch  (the 
structure  of  which  will  be  presently  explained)  is  placed  on  the 
rope  at  that  number  of  feet  or  yards  below  it.  The  catch 
(fig.  3)  consists  of  two  iron  arms,  a  a,  working  on  a  common 
pivot,  and  provided  with  shoulders,  which  dose  against  each 
other  at  n,  and  prevent  the  arms  opening  any  further  than  the 
extent  shown  in  the  figure,  and  they  are  kept  apart  by  a  spring 
of  vulcanised  india-rubber,  c  c.  Now,  on  hauling  on  the  free 
«sd  of  the  mooring-line,  the  torpedo  will  be  pulled  down  ;  and 
H  toon  as  the  catch  reaches  the  ring  of  the  anchor  it  will  be 
i  through  it,  the  spring  giving  way,  and  the  arms  being 
forced  together.  As  soon  as  it  has  passed  through  the  ring, 
tte  arms  will  be  again  opened  out  by  the  action  of  the  spring, 
I  tad  the  working  party  will  cease  pulling  and  let  go  the  spare 
l.of  tbe  rope.  The  torpedo  will  then  be  securely  fixed  in 
■ttion,  OS  the  catch  cannot  be  pulled  back  through  the  ring 
Wiiie  anchor,  and  ita  buoyancy  will  keep  it  steady  and  nearly 
r  wrtically  over  its  moorings.  A  single  mooring-line  will  be  suf- 
ficient, if  there  is  no  tide  or  current  flowing  faster  than  four  or 
■t  moat  five  knots  an  hour ;  but  if  there  is  a  strong  current  the 
torpedo  will  be  forced  away  laterally  from  the  vertical  line  in 
vhich  it  should  float  up  fcom  its  moorings.  If  this  took  place 
to  any  great  extent  it  would  make  it  impossible  to  count  with 
cntainty  on  the  effect.  (See  fig.  4.)  Therefore,  where  there 
i«  a  strong  current  or  any  rise  of  the  tide,  two  anchors  are  used 
r  each  torpedo  ;  they  are  placed  up  and  down  stream,  and  so 
^^r  apart  as  to  prevent  all  risk  of  the  cables  twisting  together. 
Hy  adopting  the  hauling  down  plan  the  most  difficult  part  of 
[  lis  work  of  placing  a  harbour  in  a  state  of  defence,  the  fixing 
of  tbe  moorings,  can  t<e  done  leisurely  and  accurately  in  time 
flf  peace ;  the  anchors  being  lowered  into  position,  with  tlie 
\  lOfea  rove  through  their  rings,  and  their  ends  buoyed  at  the 
I  mrface.  When  it  is  necessary  to  moor  the  torpedoes,  all  that 
is  required  ia  to  fasten  them  and  their  catches  to  the  ropes  and 
l^aul  them  down — a  very  simple  operation  when  once  the 
iii.hors  are  ready. 
VOL.   XII. — MO.  XLVII.  K 


n.8 


POPUUB  8CIEKCB  BBTtBTT. 


As  torpedoes  are  generally  arranged  in  Hues,  it  haa  been 
proposed  to  moor  them  at  intervale  along  a  heavy  chain  sunjD 
to  tiie  bottom,  two  parallel  chains  being  used  where  there  is  ■ 
current.  Another  suggestion  is  a  modification  of  this,  and  proj 
poses  to  use  a  sunken  hawser,  with  branches  and  anchors  at  tlteirl 
euds.  The  advantages  of  this  latter  plan  are  the  ease  with  which 
the  anchors  would  be  fised  in  line,  and  the  facility  it  affords 
for  raising  any  auclior  by  lifting  the  slack  of  the  main  hawser, 
■working  along  it  till  the  branch  hawser  belonging  to  the  re- 
quired anchor  is  reached,  and  then  raising  the  branch  in  the 
eame  way.  It  is.  Iiowever,  not  very  likely  that  any  plan  of  this 
kind  will  be  adopted,  as  both  posBess  great  di Advantage*, 
amongst  them  the  danger  of  the  chain  or  hawser  which  fomu 
the  main  line  of  the  system  being  grappled  by  an  enterprising 
enemy. 

Before  we  leave  this  part  of  the  subject  we  must  say  a  word 
about  moorings  in  a  tideway.  When  the  rise  of  the  tide  is 
inc(»isiderable,  there  is  no  need  of  taking  it  into  account  in 
arranging  a  torpedo  defence ;  but  where  it  rises  1 5  or  20  feet,  if 
the  torpedoes  are  moored  with  reference  to  the  low-water  line, 
they  will  be  almost  harmless  at  high  water  ;  and  if  with  refer- 
ence to  the  high-water  line,  they  will  be  visible  on  the  surface 
at  low  water.  A  medium  must  therefore  be  adopt«d,  and  tM 
chaiges  being  increased  so  as  to  act  through  a  greater  depth  o| 
water,  thej  must  be  moored  a  little  below  the  euiface  at  low 
water,  and  then  they  will  still  be  within  range  at  high  water. 
Sometimes  it  will  be  impossible  to  prevent  the  torpedoes  being 
seen  on  the  sur&ce  when  the  tide  ebbs ;  in  those  cases  the  Coo^ 
federates  used  dummies,  such  as  empty  cases  and  barrels, 
deceive  the  enemy. 

There  are  two  ways  of  firing  the  charges  of  torpedoes—^ 
electrically  and  mechanically.  As  we  have  said  before,  th« 
mechanical  torpedo  is  the  older  form  of  the  apparatus;  but 
the  electrical  method  of  ignition  is  used  almost  without  except 
tion  now-a-days,  we  shall  describe  it  first.  Four  things  an 
necessary  in  a  system  of  electrical  firing  —the  battery  whit^ 
originates  the  current ;  the  insulated  cable  by  which  it  is  trani 
mitted  to  the  torpedo ;  the  fuze,  which  is  fired  by  the  curreQl 
and  igait«3  the  charge ;  and,  finally,  the  firing-key,  which  com- 
pletes the  circuit  by  connecting  the  battery  and  the  cable.  Ol 
the  first  little  need  be  said ;  all  that  is  necessary  is  a  voltaiot 
battery  of  moderate  power.*     In  the  Chatham  experiments  tba 

*  Other  forms  of  apparatus  are  occauoDally  used.  Frictional  electrid^ 
csniiot  be  employed  with  nfety,  as  the  paesi{re  of  the  electric  fluid  tlirough 
one  cable  induces  similar  acdon  in  all  tbe  athen  in  ita  aeighbourbood,  u  ' 
thai  M<retal  cbargea  may  be  fired  instead  of  one.    The  Austriaiu  used 
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ul  agent  was  a  Grove's  battery ;  a  trough  battery  may  also  be  I 
Bed.  but  the  best  for  the  purpose  are  constant  batteries,  such  I 
s  Bunsen's  or  Daniel's.  One  end  of  the  battery,  whatever  it  I 
lay  be,  is  connected  with  the  ground  by  an  earth-plate ;  the  I 
ther  13  connected  with  the  insulated  cable  by  means  of  the  I 
iring-key,  which  for  the  present  we  shall  leave  out  of  con-  I 
ideration.  There  are  eevcral  different  patterns  of  cable.  One  I 
f  the  strongest  and  best  insulated  is  that  which  is  made  by  I 
he  Hooper's  Cable  Company.  It  consists  of  a  copper  con-  I 
lucting  wire,  a  (fig,  9),  surrounded  by  an  india-rubber  in-  I 
ulator,  B,  formed  of  three  coats.  The  inner  one  is  of  raw  I 
ndia-rubbtr,  and  then  comes  one  of  india-rubber  mixed  with  I 
iiide  of  zinc.  These  two  are  very  thin,  and  their  object  is  to  I 
»revent  the  sulphur  of  the  thick  outer  coat,  which  consists  of  1 
'ulcanised  india-rubber,  acting  chemically  on  the  copper  of  ' 
he  conductor.  When  the  cable  is  not  likely  to  be  subjected 
0  any  rougli  usage,  it  is  completed  by  placing  a  covering  of 
ndia-rubber  felt  over  the  insulator ;  but  as  in  most  cases  • 
something  stronger  would  be  required,  the  insulator  is  usually  J 
jovered  with  tarred  liemp,  r,  and  where  the  bottom  is  rocky  I 
m  additional  protection  of  wires  and  tarred  hemp,  n,  is  added.  I 
rhis  cable  is  laid  from  the  firing  point  along  the  bottom,  and  I 
snlers  the  torpedo  by  a  water-tight  and  insulated  joint,  and  I 
ihere  the  conducting  wire  is  attached  to  the  fuze.  I 

Of  fuzes  there  are  dozens   of  patterns,    of  which   we  shall    I 
lescribe  two  or  three,  to  illustrate  the  principle  on  which  they    I 
ire  constructed.     Some  require  a  powerful   current    of  large    I 
quantity  ;  others,  on  the  contrary,  can  he  fired  with  a  current    I 
of  very  high  tension.     Of  the  former  the  best  example  is  the  I 
platinum-wire  fuze,  which  acts  by  a  strong  current  melting  a  V 
small  piece  of  platinum  wire  placed  in  the  circuit  and  sur-  ■ 
rounded  by  a  priming  charge  which  the  heated  wire  ignites, 
and  in  this  way  the  torpedo  is  fired.     Fig.  5  shows  the  usual 
form  of  this  fuze ;  b  is  a  small  solid  cylinder  of  ebonite  with  a 
shoulder  at  the  top,  which  fits  into  a  corresponding  shoulder  in 
the  torpedo  case,  A  A,  in  the  loading-hole  of  which  the  fuze  ia  _ 
inacrted.     ^Tiere  the  shoulders   meet,   a   ring   of  vulcanised  1 
india-rubber  is  placed  to  act  as  a  packing  between  them,  and  '■ 
make  the  joint  water-tight,  and  they  are  held  firmly  together  by 
the  ring  or  hollow  screw,  na,  which  fits  a  female  screw  cut  in 
the  inside  of  the  loading-hole.     Two  wires,  cr,  df,  are  passed 
through  holes  in  the  ebonite  cylinder,  a  watertight  composi-    , 
tion  being  forced  in  round  them  ;  they  project  a  little  below  it,.-J 
being  about  ,tj  of  an  inch  apart,  and  are  connected  by  a  piece! 

dfn*mo-«1ectric  apparotuB  specially  deaigned  for  the  pur^ae,  Wii.  ti\ftii\swl 
magnetic  coik  have  also  been  similarly  employed.  I 
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of  tbin  platinum  wire,  f,  wliicli  is  carefully  soldered  on  to  them. 
Finally,  a  metal  cap,  on,  is  screwed  on  to  the  lower  end  of  ihi 
cylinder  to  protect  the  wires  and  hold  tin-  priming.  In  th» 
cap  there  is  a  small  loading-hole  closed  by  a  screw,  h.  Th« 
priming  may  be  either  gunpowder,  gun-cotton,  or — if,  as  will  ba 
generally  the  ease,  the  torpedo  is  loaded  with  gun-cotton — deto- 
nating fulminate  of  mercuiy.  If  the  latter  is  used,  thecap  whicU 
holds  it  must  be  strengthened,  in  order  to  ensure  detouution  at 
the  moment  of  ignition.  Of  the  wires,  one  will  belong  to,  or 
be  connected  by  an  insulated  joint  with,  the  conducting  cablu, 
and  the  other  will  be  left  uninsulated,  in  order  to  act  as 
earth-plate,  and  pass  the  current  into  the  water  and  thence  to 
the  ground.  This  was  the  fuze  used  by  the  Confederates,  and  i6 
was  always  found  to  act  well.  On  account  of  the  strength  of^ 
the  current,  it  can  be  fired  even  when  there  is  a  fault,  in  the 
insulation  of  the  cable ;  and  this  alone  is  a  great  advantage,  far 
of  all  the  parts  of  the  apparatus  the  cable  is  the  one  most  liable 
to  injury. 

High-tension  fuzes  require  a  more  perfectly  insidated  cable, 
but  smaller  battery  power.  A  great  number  of  them  liave 
been  designed,  nearly  all  on  the  same  principle.  Karon  vott 
Ebner's  fiize,  used  by  the  Auatriana  iu  1866,  is  one  of  the 
simplest.  It  consists  of  a  small  hollow  cylinder  of  gutta- 
percha, AA  (fig.  6),  about  three-fifths  of  which  is  filled  ivjth  an 
insulating  material,  b,  formed  of  a  mixture  of  sulphur  and 
glass  ground  to  powder.  A  wire  is  introduced  at  c,  pasats 
through  the  insulator,  is  bent  back  at  i>.  passes  again  through 
the  insulating  material,  and  comes  out  at  E.  The  little  arch  at 
D  is  then  cut  through  with  a  file,  so  as  to  leave  a  very  small 
separation  between  what  are  now  the  extremities  of  the  two  wires 
CD,  ED.  The  fuze  is  then  primed  by  filling  the  vacant  space 
around  D  with  a  highly  infiammable  composition,  consisting  of 
oblorate  of  potassium  and  sulphate  of  antimony,  with  a  little 
powdered  plumltago  to  give  it  a  slight  conducting  power.  This 
priming  is  at  once  ignited  by  the  passage  of  a  current  through 
it  at  the  little  gap  between  the  wires  at  P.  The  other  ends  of 
the  wires  are  of  course  arranged  in  the  same  way  as  those  <i[ 
the  platinum-wire  fuze.  Beardslee's  fuze,  invented  by  Mr. 
Seardslee,  of  New  York,  is  still  simpler,  and  possesses  the  great 
advantage  that  it  is  always  easy  to  procure  the  materials  of 
which  it  is  composed,  and  it  can  therefore  be  readily  extem- 
porised. It  is  made  as  follows: — Take  a  small  cylinder  of 
light  soft  wood  A  (fig.  7),  and  drive  two  copper  nails  throtigli 
it,  so  that  their  heads  will  be  very  near  each  other  but  not 
touching,  and  their  points  may  project  below  it  at  some 
distance  apart.  Then  draw  a  Une,  with  a  pencil,  across  (bo 
two  heads  and  connecting  them.     Attach  the  upper  ends  of  Uw 
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s  DE  to  the  points  of  the  nails,  and  preea  some  wax  about 
them,  eo  as  to  form  an  insulator,  b.  Thon  roll  paper  round  it, 
tying  it  at  the  bottom  round  the  was  and  ^vires,  and  leaving  a 
cup  at  the  top  above  the  cylinder.  Fill  this  with  Jjne-grained 
powder  (c),  twist  the  paper  and  tie  it  up  firmly,  and  then  paint 
and  varnish  the  whole.  The  passage  of  a  current  between  the 
heads  of  the  naila  will  fire  the  powder.  There  are  many  other 
fuzes  constructed  on  the  same  principle ;  but  there  is  no  need 
of  referring  to  them,  as  the  two  we  have  described  will  give  the 
reader  a  good  idea  of  the  way  in  which  they  act. 

The  firing-key  is  a  very  simple  apparatus  for  closing  the 
circuit  and  exploding  the  charge  of  the  torpedo,  by  connecting 
the  batt«ry  with  the  insulated  cable.  It  in  arranged  in  a 
shallow  box  or  tray,  aaaa  (fig.  10),  and  consists  of  two  bind- 
ing-Bcrews,  b  and  c,  the  fonner  of  which  holds  the  end  of  the 
wire  from  the  cable,  while  the  Utter  is  similarly  connected 
with  the  voltaic  battery.  A  strong  steel  epring,  d,  ia  fastened  to 
the  binding-screw,  B,  in  such  a  way  that  its  free  end,  E,  stands 
suspended  a  little  above  the  other  one ;  and  through  this  end 
of  the  spring  a  small  metal  screw,  E,  with  a  broad  head  of  some 
non-conducting  material,  is  driven.*  Kow,  on  placing  the 
finger  on  the  head  of  the  screw,  E,  and  pressing  down  the  spring, 
it  will  touch  the  binding-screw  connected  with  the  battery, 
and  thus  the  electrical  circuit  will  be  completed.  The  current 
from  the  battery  will  pass  up  the  wire  and  by  the  binding- 
Bcrew,  B,  into  the  spring,  then  on  to  the  second  binding-screw 
and  into  the  cable,  thence  to  the  first  wire  of  the  fuze  and  on 
to  the  second  (firing  the  priming  on  its  way),  and  thence  to 
the  water,  which  will  conduct  it  to  the  ground  and  back  by  the 
earth-plate  to  the  battery.  The  sketch  (fig.  11)  shows  the 
course  of  the  current,  the  direction  of  which  is  indicated  by  the 
darts.  A  is  the  battery,  b  the  firing-key,  c  the  anchored  tor- 
pedo connected  with  it  by  the  cable,  e.  d  is  the  earth-plate  of 
the  battery,  which  receives  the  return  current  marked  by  the 
dott«d  line.  We  may  here  observe  that  experiment  has 
proved  that  there  is  no  need  of  an  earth-plate  being  attached 
to  the  torpedo ;  for,  on  account  of  the  high  conducting  power 
of  sea-water,  even  a  few  inches  of  bare  wire  ia  quite  sufficient 
for  the  purpose.  With  iron-cased  torpedoes,  the  bottom  of  the 
case  may  be  made  to  act  as  an  earth-plate,  by  merely  connect- 
ing the  return  wire  of  the  fuze  with  it. 

We  have  all  this  time  spoken  only  of  the  structure  of  a 

*  In  tbe  Engliali  form  of  this  apparatus  the  usual  pkn  is  to  place  a  cover 
OB  tlie  bos,  hovinp  a  hole,  across  which  a  piece  of  india-rubber  ia  stretched, 
just  above  the  screw,  E;  then,  by  preMing  down  the  india-rubber,  the  Bpring 
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BiDgle  torpedo  ;  let  us  now  see  how  numbeis  of  thiMn  arc  wkA 
in  combination.  We  will  suppose  that  the  mouUi  of  a  rirar  is 
to  be  defended.  The  principle  on  which  the  torpedwes  are  to  be 
arranged  is  that  they  shall  be  so  placed  that  it  will  be  im- 
possible for  a  ship  to  run  up  the  river  without  passing  over,  or 
at  least  coming  within  close  range  of,  one  of  them.  It  would 
seem  at  first  sight  that  this  ought  not  to  be  a  very  difficult 
matter,  and  that  all  that  would  be  necessary  would  be  to  nioor 
the  torpedoes  in  a  row  across  the  river,  so  near  each  other  that 
nothing  could  pass  through  tlie  lino  without  coming  within 
reach  of  one  of  them.  But  the  effect  of  this  arrangement 
would  be  that  the  explosion  of  any  one  torpedo  would  probably 
destroy  all  the  rest  within  range  of  it,  and  leave  an  immenw 
gap  in  tlie  line.  It  is  therefore  essential  to  have  more  or  leee 
of  an  interval  between  the  torpedoes,  according  to  the  weight 
of  the  charges.  Between  charges  of  200  lbs,  of  giin-cutton,  for 
instance,  there  should  be  an  interval  of  at  \east  100  feet.  Sup- 
posing, then,  there  is  a  channel  500  yards  wide  to  be  defended, 
fifteen  of  thes»  torpedoes  will  be  placed  in  line  across  it,  and, 
aa  it  might  easily  happen  that  a  ship  would  run  through  one  of 
the  intervals  between  them,  a  second  line  is  placed  about 
100  yards  further  back,  the  torpedoes  in  which  are  opposite  to 
the  intervals  of  the  first ;  and  then  a  third  and  a  fourth  and 
even  more  lines  may  be  added,  each  additional  row  making  it 
more  diflacult  to  enter  the  river  in  safety. 

There  are  two  ways  in  which  arrangements  can  be  made  for 
firing  the  torpedoes  with  effect.  They  may  be  fired  by  watch- 
ing the  course  of  the  hostile  vessel  and  igniting  them'  with  the 
firing-key,  or  the  vessel  herself  may  be  made  to  cloee  the- 
circuit.  In  the  first  case,  before  the  torpedoes  are  moored,  two  i 
stations  are  selected  behind  the  line  of  defence,  and  so  far  apart 
tliat  it  will  be  easy  to  find  the  position  of  each  torpedo  aftflr  tl 
is  sunk  in  its  place,  by  taking  cross-bearings  from  those  two 
pointd.  To  reciu-  to  oiu'  former  example  of  the  river-mouth, 
the  tiring  points,  or  stations  a  and  b  (fig.  12),  are  selected  OD. 
opposite  banks,  and  probably  in  two  forts,  or,  if  these  do  not 
exist,  in  two  buildings  which  command  a  good  view  of  tlia 
river,  and  by  position  or  distance  up  the  banks  are  secure  from 
being  destroyed  by  the  fire  of  ships  which  have  not  passed  tJia 
rows  of  sunken  mines.  For  the  sake  of  clearness,  only  thft 
cables  of  the  first  line  (the  torpedoes  of  which  are  numbered 
from  1  to  5)  are  shown  in  the  diagram.  The  voltaic  battery  ia 
at  c,  and  is  connected,  one  end  with  the  earth,  the  other  with 
the  first  eeries  of  firing-keys  at  a.  From  these,  five  insulated 
cables  cross  the  river  to  the  second  group  of  firing-keys  at 
and  another  series  of  five  cables  connects  these  keys  with  tti^ 
torpedoes  1,  2,  3,  4,  5.      There  are  thus  two  breaks  in  evwf 
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circuit,  one  at  the  firing  point  a,  the  other  at  B.  Now  let  us 
aippose  that  a  hostile  man-of-war  attempts  to  enter  the  river 
on  the  course  def. 

When  the  ship  is  at  d  she  will  be,  as  seen  from  a,  on  the 
bearing  line  ad  corresponding  to  torpedo  No.  1.  At  a,  there- 
fore, the  firing-key  No.  1  will  be  pressed  down  by  the  man  in 
charge  there,  and  one  break  in  the  circuit  will  be  closed  ;  but, 
as  seen  from  b,  she  will  not  lie  on  the  bearing-line  of  any  of 
the  torpedoes ;  therefore  the  second  break  will  still  be  left  open, 
and  no  current  will  pass  along  the  wires.  As  soon  as  the  ship 
has  advanced  from  d  towards  e,  the  key  will  be  allowed  to  rise 
again,  and  both  breaks  will  be  once  more  open. 

The  ship  row  reaches  e.  Seen  from  a  she  will  he  on  the  line 
ofnoneofthetorpedoes;  therefore  none  of  the keyawill be  touched. 
But  as  Been  from  n  she  will  be  on  the  bearing-line  of  torpedo  No.  3, 
There,  therefore,  the  firing  key  No.  3  will  be  depressed,  and  the 
second  break  of  the  circuit  will  be  closed ;  but  as  the  first 
(at  *)  is  open,  just  as  before  uo  current  will  pass. 

The  ship  still  advancing  reaches  F.  As  seen  from  A  she  is 
now  on  the  bearing-line  of  torpedo  No.  2,  and  the  same  is  the 
caae  when  she  is  seen  from  B.  She  is  in  fact  directly  above  the 
torpedo.  At  each  station  the  key  No.  2  is  depressed,  both 
breaks  in  the  circuit  are  closed,  the  voltaic  current  passes  from 
c  tiirough  A,  across  the  river  by  the  cable  to  b,  and  then  on  by 
another  cable  to  the  fuze  of  torpedo  No.  2,  which  it  ignites. 
The  charge  is  fired,  and  the  hostile  vessel  is  either  sunk  or 
teniWy  injured.  If  the  ship  had  succeeded  in  passing  through 
an  interval  in  the  first  line  she  would  have  to  run  a  similar  risk 
iit  the  second,  and  every  additional  one  would  increase  the 
I'-Til  and  make  the  attempt  more  desperate. 

In  some  cases  it  may  be  possible  to  occupy,  without  any 
danger  of  being  cut  ofl",  a  point  about  a  mile  inland  on  the 
flank  of  the  system  of  torpedoes.  In  this  way  the  arrangements 
far  the  defence  can  be  greatly  simplified  ;  for  if  the  lines  of  toi^ 
pedoes  are  made  to  converge  towards  this  advanced  point,  an 
obeener  placed  there  can  watch  the  course  of  an  ajjproaching 
vessel,  and  when  she  is  passing  over  the  first  line,  signal  the 
fact  to  a  single  firing  station  to  the  rear  of  the  sunken  mines. 
liio  man  in  charge  there  will  then  observe  the  bearing  of  the 
v-iel.  and  if  it  indicates  that  she  is  over  a  torpedo,  he  will 
'  :[jlode  it  by  pressing  down  the  corresponding  firing-key.  If 
Ait  passes  through  an  interval,  the  same  method  will  be  adopted 
with  regard  to  the  second  line.  In  this  way  the  necessity-  of 
having  two  firing-stations  and  a  double  system  of  firiog-keya 
aad  electric  cables  can  be  avoided. 

ensure  great  accuracy  in  the  system  of  firing  torpedoes  by 
bearings,  telescopic  firing-keys  have  teen  iesV^fcft-    \a. 
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tbese  a  telescope  is  mounted,  so  as  to  command  a  full  view  o 
the  space  occupied  by  the  mines,  whlcli  it  can  sweep  from  right 
to  left  or  from  left  to  right,  by  moving  it  horizontally  i 
vertical  pivot.  A  projecting  arm  moves  with  it,  and  carries  on 
its  extremity  a  firiog-key,  which  can  be  depressed  and  brougbC 
in  contact  with  any  one  of  a  num1»er  of  firing  points  placed  oa 
the  arc  of  a  circle,  over  which  the  key  moves.  The  key  la  con- 
nected with  the  voltaic  battery,  and  each  of  the  points  witli  on* 
of  the  cables  leading  to  the  sunken  mines.  These  are,  moreover, 
so  arranged,  (hat  when  the  telescope  is  directed  to  the  position 
of  any  of  the  torpedoes,  the  key  moving  with  it  is  over  the  tiring 
point  corresponding  to  that  mine.  Thns  all  that  is  necessary  ii 
to  watch  the  approaching  vessel  with  the  telescope,  and  whenevet 
its  movement  brings  tlie  firing-key  overone  of  the  points,  pre«a 
it  down  and  so  close  the  break  in  the  circuit.  In  this  waj 
torpedoes  can  be  fired  with  perfect  accuracy  and  certainty. 

The  second  method  of  firing  torpedoes  is  that  in  which  llii 
vessel  herself  closes  the  circuit.  To  accomplish  this  an  appa 
ratus,  called  a  circuit-closer,  is  moored  above  the  torpedo,  s 
as  to  float  a  little  below  the  surface  of  the  water.  The  electrii 
cable  passes  into  the  torpedo,  and  its  conducting  wire  is  con 
nected  with  one  of  the  wires  of  the  fuze,  while  the  other  {it 
the  ordinary  arrangement  the  retiun  wire)  is  joined  t*i  the  con 
ductor  of  a  second  insulated  cable,  which  is  connected  with  th( 
circuit-closer,  and  through  this,  when  the  circuit  is  closed,  tli 
voltaic  current  is  carried  to  earth.  As  is  the  case  with  aliD0« 
every  part  of  the  apparatus  belonging  to  the  torpedo,  there  u 
several  plans  for  constructing  circuit-closers,  and  we  shall  cob 
tent  ourselves  with  describing  one  which  has  had  its  edicieocj 
tested  by  many  severe  trials,  and  which  will  probably  h 
adopted  whenever  torpedoes  are  used  for  the  defence  of  Britia] 
harbours.  Mathieson's  circuit-closer  (fig.  8)  consists  of  : 
metal  cylinder,  ab,  with  an  outer  covering,  c,  of  light  wooi 
eoaked  in  tar,  which  protects  and  gives  buoyancy  to  the  whola 
This  woodwork  is  held  together  by  iron  bands,  which  are  firmlj 
attached  to  the  iron  foot-plate  or  base,  D.  At  the  top  ia  a  rinj 
for  carrying  the  apparatus:,  and  there  is  a  similar  ring  at  ths 
bottom  to  which  to  fasten  the  mooring  line.  All  this  is  only 
the  case  of  the  apparatus.  In  the  centre  of  it  there  is  ui 
upright  flexible  metal  bar,  bd,  having  at  its  top  a  leaden  ball,!^ 
and  about  half  way  up  a  horizontal  braes  disk,  E,  insulated  from 
the  rod  by  a  piece  of  ebonite  in  its  centre.  To  this  disk  thi 
end  of  the  conducting  wire  of  the  cable  (which  is  introduced 
through  the  foot-plate  at  L  by  a  water-tight  and  insulated 
joint)  is  attached.  Koixr  metal  iiprights,  KKKK  (two  onlj 
appear  in  the  section),  support  a  brass  ring,Ge,  which  surroofiiJl 
the  pendulum,  so,  and  austaina  four  e^irings,  nnnu,  the  lows 
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remities  of  which  are  close  to,  but  do  not  touch,  the  brass 
disk,  B,  connected  with  the  insulated  wire.  There  is  therefore  a 
break  in  the  circuit  between  the  disk,  e,  which  is  in  communi- 
cation with  the  battery  and  torpedo,  and  the  eprings,  Rnnii, 
which  by  means  of  the  ring,  ao,  the  uprights,  kekk,  and  the 
iron  foot-plate,  B,  are  in  communication  with  the  earth.  Now 
when  a  passing  vessel  hits  the  c  ire  nit-closer,  the  upright  pen- 
dulum, BD,  is  Eet  in  motion  by  the  concussion,  and  the  disk 
strikes  the  springs  several  times,"  At  each  of  these  contacts  a 
current  passes  along  the  cable,  through  the  fuze  of  the  torpedo, 
on  by  the  second  length  of  the  cable  to  the  disk,  E,  thence  to 
the  springs,  and  by  the  ring  and  uprights  to  the  foot-plate, 
which  sends  the  current  back  to  the  earth-plate  of  the  battery. 
In  this  way  the  vessel  herself  closes  the  circuit  and  Brea  the 
torpedo.  When  friendly  ships  are  passing  up  or  down  the 
defended  channel  the  battery  can  be  disconnected,  and  they 
will  be  perfectly  safe ;  but  when  an  enemy  is  approaching,  the 
battery  can  be  connected  with  the  wires  again,  and  all  the 
torpedoes  will  be  ready  for  action.  At  night,  by  using  a 
current  not  sufficiently  strong  to  fire  the  fuzes,  and  employing 
a  galvanometer,  a  deflection  of  the  needle  will  indicate  the  fact 
whenever  a  circuit-closer  is  touched,  in  other  words,  whenever 
a  ship  is  passing  up  the  channel.  Thus  a  line  of  these  circuit- 
closers  acts  at  night  as  a  line  of  outposts  to  a  fortified  harlx)ur 
or  river  mouth.  Of  course,  unless  under  exceptional  circum- 
stances, it  would  be  very  dangerous  to  fire  torpedoes  in  the 
darkness. 

We  have  given  only  a  brief  sketch  of  the  methods  adopted 
in  using  electrical  torpedoes.  Nothing  has  been  said  of  scores 
of  ingenioiw  plans  for  laying  down  the  torpedoes  and  their 
cables, — for  carrying  the  latter  into  the  operating  rooms, — 
for  testing  the  cables,  fuzes,  and  circuit-closers  before  and  after 
they  are  placed  in  position, — for  retaining  the  power  of  firing 
tlie  torpedo  by  disconnecting  the  circuit-closer,  if  it  is  grappled 
by  the  enemy, — and,  finally,  for  protecting  the  whole  system 
&om  injury  when  once  it  is  arranged.  On  all  these  points,  and 
on  many  more,  much  could  be  said ;  but,  as  our  object  is  only 
to  give  the  reader  a  general  idea  of  the  subject,  we  must  pass 
them  by,  referring  those  whom  our  remarks  may  have  interested 
in  the  matter,  to  the  various  English  and  foreign  works  oa 
torpedo  warfare,  for  fuller  and  more  detailed  information. 

We  shall  conclude  with  a  few  words  on  mechanical  and  loco- 
motive torpedoes.     The  Russian  drifters  in  the  Baltic  are  a 

•  It  is  found  by  e)(perimect  that  the  reguJa'  Tolling  of  the  sea  will  not 
inflneoce  the  pendulum,  but  that  it  requires  the  sharp  ehock  of  a  coUiBian  to 
doaethedrciut. 
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good  example  of  the  mechanical  method  of  ignitioa.  They 
contained  a.  chemical  fuze,  which  has  also  been  used  in  fizetl 
torpedoes.  It  consieted  of  a.  thin  glaes  globule  filled  with  siilphiiK 
ric  acid,  and  so  arranged  that,  when  the  torpedo  struck  a  chip's 
side,  a  bolt  would  break  the  glass  and  let  free  tlie  acid.  Thta 
would  fall  on  a  mistiire  of  chlorate  of  potagsium  and  powdered 
loaf-sugar,  and  by  chemical  action  set  it  on  fire,  thus  igniting 
the  charge.  As  we  have  said  before,  all  contrivances  of  thi< 
kind  are  terribly  dangeroiia,  as  any  carelessness  on  the  part  of 
those  placing  tliem  in  position  will  fire  the  fuze.  By  soims 
improvements  made  by  Captain  Harding  Stewart  in  the  methods 
of  constructing  and  mooring  them,  they  have  been  rendered 
somewhat  safer ;  but  where  electrical  torpedoes  are  available 
they  are  infinitely  to  be  preferred, 

Of  locomotive  torpedoes,  the  one  which  has  perhaps  excited 
most  public  attention  is  Lupin  and  ^Mutehead's  ^'  Fish  Ton- 
pedo,"  which  was  adopted  by  our  government  in  1870.  No 
detailed  description  of  its  mechanism  has  yet  been  published; 
indeed,  its  structure  is  kept  as  secret  as  possible.  Its  c 
roughly  fish-shaped  (whence  its  name),  being  a  cylinder  nar- 
rowing to  both  ends,  and  having  a  point  at  one  extremity  and 
a  small  screw-propeller  at  the  other.  It  is  discharged  from  a 
tube  fittted  in  the  bow  of  a  man-of-war  below  the  water-line, 
and  is  driven  by  the  propeller,  the  motive  power  Iteing  (it 
conjectured)  compressed  air.  It  explodes  mechanically 
hitting  its  mark.  In  a  trial  at  Chatham  in  1870  it  was  very 
successfully  employed  in  sinking  an  old  man-of-war,  but  it  it 
believed  that  with  a  strong  current,  or  at  a  considerable  range,  ib 
could  not  be  aimed  witli  any  gieat  accuracy ;  and  how  easily  & 
ship  could  be  defended  from  it  was  shown  in  another  experi- 
ment, in  which  it  was  caught  in  a  net  hung  at  some  distaooC 
from  a  vessel's  side,  and  exploded  without  doing  any  damsgcw 
Another  torpedo,  which  was  invented  about  the  same  time,  a 
which  has  met  with  general  approval,  is  Harvey's  Towing 
Torpedo.  It  is  a  metal  case,  containing  a  heavy  charge  to  In 
ignited  by  a  sulphuric  acid  fuze,  which  is  fired  by  a  bolt  l«i 
pressed  against  it  by  a  projecting  metal  arm.  This  is  tow 
out  at  an  angle  fiom  the  side  of  tlie  attacking  ship,  which  r 
past  her  antagonist  so  as  to  bring  the  torpedo  in  contact,  witll 
her  bottom,  when  the  projecting  arm  is  forced  down  by  tbl 
collision,  and  the  charge  is  fired.  A  ship,  manaeH%Tiug  tA 
avoid  these  torpedoes,  has  been  struck  three  times  out  of  foul 
attacks.  Of  course,  on  the  one  handthe  torpeJoea  were  Dot 
charged,  and  on  the  other  the  ship  attacked  did  not  use  het 
guna,  but  oflTered  only  a  passive  resistance.  It  yet  remains  U 
be  seen  how  these  contrivances  will  work  in  actual  warfare. 

In  the  American  war  many  ships  were  destroyed  by  beinf 
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attacked  by  boats  or  email  steamers  having  torpedoes  rigged 
out  on  a  epar  or  pole  projecting  from  tbeir  bows.  These  at- 
tacks were,  however,  often  complete  failures ;  and  it  appeara  at 
times  to  have  been  very  difiBciilt  to  get  men  to  volunteer  for 
them.  There  ia  a  very  flimple  drifting  torpedo,  which  seems 
wpU  adapted  for  military  use,  as  it  would  be  comparatively  easy 
to  destroy  a  bridge  of  boats,  pontoons,  or  barrel-piera  on  a  river, 
by  letting  a  few  of  these  drifters  go  down  the  stream.  A  wooden 
buoy  floats  on  the  surface,  and  to  this  the  torpedo  ia  suspended 
by  a  metal  rod.  The  charge  is  in  an  iron  case  with  a  conical  top, 
at  the  apes  of  which  ia  a  bring  apparatus,  connected  with  a  aruall 
paddle-wheel,  so  arranged  that  by  a  few  txima  it  looses  the 
firing-bolt  and  ignites  the  charge,  Suppose  a  bridge  ia  at- 
tacked, the  torpedo  is  dropped  into  the  water  and  floats  on 
until  it  afrikes  against  the  bridge.  As  long  as  the  whole  appa- 
ratus is  in  motion,  the  current  has  no  effect  on  the  little  paddle- 
wheel  ;  but  as  soon  as  the  torpedo  is  stopped  by  the  obstacle, 
the  current  acting  on  its  broad  blades  makes  it  revolve,  and 
the  charge  ia  fired. 

Such  ia  a  brief  account  of  what  has  been  done  up  to  the 
present  time  in  torpedo  warfare.     The  subject  is  one  of  the 
best  illustrations  of  the  way  in  which  science  every  day  puts 
new  weapons  into  our  hands ;  and  we  cannot  help  wondering, 
when  we  see  the  peaceful  researches  of  scientific  men,  directed 
to  (ar  different  ends,  adding  these  powerful  engines  of  destruc- 
tion to  our  meana  of  attack  and  defence.     To  a  greater  extent 
than  any  other  country.  Great  Britain  has  a  deep  interest  in 
ili  that  is  done  in  this  branch  of  engineering  science;  for  in 
111''  of  war  it  would  afford  us  an  easy  means  of  guarding  the 
i-ts  and  harbours  of  our  wide  extended  colonies,  as  well  as 
.i  uwn  ;  and  thus  oiu-  shipH,  instead  of  being  forced  to  act  on 
ihe  defensive,  and  await  attack,  would  be  ft^e  to  go  boldly 
ont  to  protect  our  commerce  and  destroy  the  naval  armamenta 
^onr  foes. 

Note. — It  haa  been  lately  discovered  that,  by  means  of  the 
detonating  fuze,  gun-cotton  can  be  exploded  even  when  it  is 
Mt.  Government  experiments  are  now  in  progress,  with  a 
view  to  fidly  developing  this  discovery.  It  adds  another  to  the 
many  advantages  possessed  by  gun-cotton  for  torpedo-warfare, 
ts  it  will  now  be  possible  to  fire  it  even  in  cases  the  tightness 
)f  which  is  very  defective. 
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EXPLANATION  OF  PLATE  XOVIIL  I 

Fio.    1.    Austrian  Torpedo,  1866.   Wooden  Case. 
,,      2.    Austrian  Torpedo,  1866.    Iron  Case. 

3.  Mooring  Catch. 

4.  Sketcli  illustrating  Action  of  a  Current  on  Torpedoes  with 
Single  Moorings.  A,  Theoretical  Position  of  Torpedo; 
B,  Actual  Position. 

5.  Platinum  Wire-fuze.    Section. 

6.  Yon  Ebner's  High-tension  Fuze.    Section. 
,,      7.  Beardsle6*s  High-tension  Fuze.    Section. 
„      8.  Mathieson's  Circuit-closer.    Section. 
„      9.  Hooper^s  Insulated  Electrical  Cable;  ^  of  full  size;   stioogeik 

pattern. 
„    10.    liring-key. 
,,    11.    Sketch  showing  Course  of  Yoltfdc  Cunent,  and  Metiiod  of 

Firing  Torpedoes. 
,1    12.    Defence  of  a  River  Mouth,     firing  Torpedoes  hj  Cioa- 

bearings. 
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E^tbing  more  would  hn\ 
of  compuHdve  Bcntomy. 
n  advanced  one — will  find  " 
imddressed  to  students  bpfor 


ELEMENTAnV    ANATOMY* 

e  to  whom  doubtleas  the  title  of  a  walk  wliich  expresses, 
le  title  of  Mr.  Mivart'^  book  does,  tbat  it  deals  witli  elementary 
,  will  imsgino  that  it  treats  onlv  of  tbnt  driest  of  all  brouchee  of 
nimaa  disaection.  Sucb,  however,  will  be  but  those  whose  ex- 
1  of  the  hook  before  ua  doea  not  extend  beyond  the  cover.  To  him 
t  into  its  pages  there  will  be  opened  up  a  glimpse  such  as  he  has 
nltefore  ;  a  grand  view  in  outline,  less  or  more,  of  the  anatomy 
«  vertebrate  Bub-kingdom.  We  have  said  an  outline,  because  to 
.0  hare  had  a  poor  conception  of 
But  A^uredly  the  student — and  he 
'□  this  volume  what  be  has  never  seen 
i :  on  admirable  sketch  of  tbs  anatomy 
intiasled  in  its  several  sections  with  the  anatomy  of  the  several 
rms — mammalian,  avine,  reptilian,  hatrachiun,  and  piscine — from 
o  the  lower  of  vertebrate  living  forms.  And  this  too  in  no 
glar  manner,  but  with  a  degree  of  minuteness  and  accuracy,  and 
18  and  lucidity  of  style,  which  are  not  too  often  met  with  in 
this  description.  The  book  is  intended  as  a  companion  to 
admirable  little  manual  of  Phynology,  which  is  published  in  the 
e  tbinkltbat  it  iawell  worthy  of,  rot  superior  to, 
in  which  it  U  placed.  Whether  from  the  nature  of  ita  matter,  ita 
exceeding  perfection  of  its  illustrations,  we  know  indeed  of  very 
re;  while  from  its  being  in  point  of  fact  an  essentially  new  book, 
{nita  ready  to  accept  those  many  imperfections  whicb  are  so 
■tic  of  any  uoveliform,  Hut  indeed  the  faults  of  the  book  do  not 
Ifcemaelvea  to  our  vision,  unless  it  endeavours  to  occompliali 
^snd  its  matter  is  too  deep  foe  the  majority  of  students.  On 
e  fancy  the  critic  can  have  little  to  say ;  for  those  who  know 
Itadents,  and  of  medical  students  in  particular,  are  aware  that  they 
idistmct  groups,  almost  without  a  connecting  link:  those  who 
I  tiiow  who  don't  And  from  a  long  experience  of  these,  we  feel 
it  the  working  student  will  hail  Mr.  Mivart's  manual  with  the  moat 
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pleasurable  emotioa ;  for  it  ii  a.  book  which  will  give  bim  in  coDdeuMtiaJ 
without  the  too  frequent  fnults  of  dryness  and  imperfections  of  conipotitioi 
HD  Rccurate  and  clem  Ficcount  of  vertebrate  comparattve  anstooiy,  such  ~ 
he  could  only  otherwise  acquire  by  yeara  of  tesearcb,  which  he  would  b 
possibly  have  had  the  time  to  expcod. 

Besides,  if  our  argument  nppeare  weiik  to  some,  we  nidy  urge  the  no 
weighty  reason  tbntknonledge  of  the  subject  on  which  Mr.  Mirut  wrib 
hfu  become,  from  having  been  the  study  of  the  spedftlisi,  one  of  themotlia 
portant  lines  of  everyday  leaearch.  We  say  this  seriouBly  i  and  if  the  mA 
will  look  to  the  United  States  of  America,  to  Germany,  France,  and  even  I 
Norway  and  Sweden,  he  will  see  how  much  attention  it  given  in  Ihcfl 
Tarioua  States  to  the  study  of  comparative  anatomy.  If  the  English  Btai 
differs  from  his  compeera  on  the  Contiuent,  to  his  shame  be  it  said ;  and 
leads  us  to  remark,  en  passant,  that  it  ia  not  so  much  the  pupil  as  the 
that  is  to  blame;  for  iu  none  of  the  medical  boards,  save  thereof  afew 
veraities,  ia  the  candidate  for  a  medical  diploma  required  to  know  aiiytbii| 
"whatever  of  zoology,  while  in  many  cases  a  crude  and  most  unscieotill 
knowledge  of  botany  is  particularly  demanded. 

Of  the  plan  of  Mr.  Mivart's  volume  a  few  words  may  he  said.  TS 
greater  amount  of  matter  is  given  to  the  consideration  of  the  oaaeoui  stn» 
turea,  and  we  think  with  the  author  that  this  is  right  and  proper,  fi 
the  following  reasons,  which  be  thus  expressly  states:  (1)  The  geDtn 
resemblance  bome  by  the  skeleton  to  the  external  form.  (3)  The  cloi 
connexion  between  the  arrangement  of  the  akeleton  and  that  of  the  nervoi 
system,  muscles  and  vessels.  (3)  The  relation  bome  by  the  skeleton  i 
each  animal  to  the  actions  which  it  performs.  (4)  The  obvioua  utility  " 
the  skeleton  in  classification  and  the  interpretationof  aflinity.  (G)  Fart*' 
the  skeleton  or  casts  of  »uch  are  all  we  possess  of  a  vast  number  of  aaini 
formerly  existing  in  the  world,  but  now  entirely  extinct.  After  Mr,  Miv* 
has  dwilt  in  a  masterly  manner  with  the  skeleton  of  man  and  the  mtbi 
groups  we  have  already  mentioned,  to  an  extent  which  covers  nearly  300 
the  GOO  pages  which  compose  the  volume,  he  then  proceeds  to  treat  of  tl 
muscular  organs,  the  nervous  apparatus,  and  the  circulatory,  alimentary,  II 
excretory  systems.  In  these  several  chapters  he  deals  aa  fully  with  ^ 
organs  of  one  animal  as  another,  and  by  an  ample  series  of  illustrations 
over  400  woodcuts — gives  examples  of  types  and  of  those  orgtms  which  I 
specially  aet  forth  in  the  volume.  Indeed  these  iUustrations  are  rcmsrktli 
good,  some  of  them  being  quite  new,  and  many  of  them  being  tare  even 
the  student  of  comparative  anatomy. 

We  object  but  to  the  last  passage  of  the  volume.  It  is  certainly  queilii] 
able,  and  we  do  not  nee  why  it  was  introduced.  Nothing  short  ,of  a  v« 
long  essay  could  attempt  its  proof,  even  to  those  who  are  from  the  first  likt 
enough  to  accept  the  dictum.  To  other  readers  it  seems  out  of  place,  u 
is  equally  beyond  satisfactory  eridendng.  We  refer  to  the  espresaioo 
opinion  as  to  the  totality  of  man's  nature.  But  for  this— indeed  we  may  * 
notwithstanding  this — we  believe  Mr.  Mivart's  volume  to  be  tlie  best  bofl 
that  could  have  been  produced  upon  the  subject  on  which  it  treats, 


THE  NATURAL    HISTORY  OF  OZONE.' 

AS  the  writer  of  the  present  worlt  hits  obaorved,  a  succinct  account  of  nil 
the  results  tbst  hn\e  heen  amvcd  at  in  regard  to  ozone  ia  required. 
£ut  then  the  question  comes,  hy  whom  is  such  a.  labour  earncBtlj 
demanded  ? — and  in  answer  to  this  we  ceitainlj'  should  thinlc  that  the 
dtemists.  and  not  the  general  public,  are  the  special  iiudieuca  to  which  such 
a  Tolume  aa  the  present  one  ought  to  be  addteijsed.  Perhaps  we  may  be 
-wrong  in  supposing  so,  but  we  imagine  that  the  subject  has  not  been  sulK- 
dently  worked  out  to  establish  its  ends  bej-ond  all  question  ;  and  that 
Uierefore  it  is  wrong  to  introduce  to  the  general  public  a  series  of  problems, 
wbich,  for  all  we  know,  may  eventuallj  be  regarded  somewhat  in  the  same 
light  sa  we  ore  accustomed  to  view  the  enrlier  efforts  of  the  chemical 
world  as  regards  the  function  of  oxj-gen.  However,  we  confess  that  thia 
oouecture  maj  hare  nothinf^  in  tlie  world  to  support  it ;  and  admittin^f  the 
jnstification  for  publishing  such  a  book  as  that  which  Dr.  Fox  has  oflered 
na,  we  are  bound  to  confess  at  the  outset  that  it  is  admirably  got  up.  If 
we  overlook  certain  peculiarities  of  the  author — such,  for  instance,  as  hie 
method  of  grouping  the  title  of  his  work  and  the  signature  to  the  preface, 

which  id  accomplished  by  the  musical  letters    "P  P  ^  "    and  come  to  con- 

nder  the  labour  which  he  has  bestowed  on  the  book,  the  excellent  account 
h«  baa  given  of  most  scientific  researches  conducted  on  the  Continent  and  at 
bane,  the  admirably  convenient  and  enormouBly  expensive  side-notea 
which  he  hua  given,  and  finally  the  number  of  excellent  charts  and  illustra- 
tione  whicb  he  has  appended  to  the  volume,  we  are  bound  to  say  that  the 
Mssf  leaves  very  little  to  be  desired.  If  we  leave  aside  consideration  of  Dr. 
Fox's  remarks  concerning  the  observations  of  Uomer  on  this  subject,  which 
we  confeas  do  not  strike  us  as  of  much  importance,  and  come  to  the  subject 
of  ozone  itself,  we  think  we  fihull  do  well.  In  this  chapter  the  author 
enlera  upon  an  historical  account  of  the  earliest  observations  on  the  euhject, 
and  w«  think  he  very  justly  regards  Schijnbeiu  as  the  first  discoverer  of 
this  lubstance.  lie  then  passes  on  to  the  observations  of  Williamson  on 
Mone :  a»xt  he  travehi  through  the  aucceijive  eianiinationa  made  by  a 
gnat  host  of  English  and  Continental  chemists,  and  he  lays  stress  upon 
ibe  investigations  of  the  Irish  philosopher  Andrews,  as  being  one  of  the  most 
important  of  all  the  great  series  of  researches  that  the  subject  of  ozone  has 
called  forlb.  All  these  inquiries,  lie  says,  show  that  ozone  is  "simply  a 
condensed  or  ollotropic  form  of  oxjigea/'  whicb  is  simply  correct,  save  that 
the  word  allotropic  by  no  means  involves  the  condensation  of  the  substance 
to  which  it  is  adjectively  conjoined,  We  do  not  think  that  antozoae  is  as 
deuly  established  as  Dr.  Fox  would  have  us  beiieve ;  still  we  accept  his 
ttatement,  made  on  very  good  authority,  that  "  it  is  regarded  as  a  modifi- 
cation of  oxygen,  to  which  belongs  the  power  of  oxidising  woter  and  con- 
verting it  into  the  peroxide  of  hydrogen,  with  the  simultaneous  development 

•  "Ozone  and  Antoione;  their  History  and  Nature.  When,  where, why, 
how,  IB  Ozone  observed  in  the  Atmosphere?"  Dlustrated  with  engravings, 
4c.    By  Cornelius  B.  Fox,  M.D.    London ;  J,  and  A.  CWwhYa,  \KI^. 
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of  clouds — ft  feat  which  oione  is  riot  iilile  to  Bcconiplish,  althnucli  it  m»j 
albwed  to  remaiii  in  contact  wth  this  fluid  for  weeka,  WhiUt  oiune 
imwlublem  water.ADloioaeisMid  to  have  a  powerful  afBnily  ht  it 
the  cbftpter  entitled  "  Does  the  atmosphere  contain  Oioue?"  Dr.  Fox 
upon  n  veiy  full  and  (air  diacuasioii  of  the  subject.  In  this  he  pve»  tu  Itii 
numeroue  authorities,  showing  where  ozone  is  moet  exhibited  snd  where  it 
is  least  developed,  with  differeat  reasons  for  its  pie«eace  or  absence  given 
bj  those  who  have  mode  the  subject  a  special  study.  Id  tlits  we  arc  ltd 
very  stroDgly  to  reject  the  testimony  as  to  iu  absence  from  certuo  towns — 
Lyons  for  instance — because  of  the  extreme  improbnbility  of  inch 
portant  constituent  of  the  atmosphere  (if  it  is  so)  being  not  preeent  in  &t 
atuoepheric  air  of  that  city.  We  are  inclined  to  thiuk  that  far  more  n 
analyses  than  those  on  which  Dr.  Fox  bases  his  views  should  be  made  be&M 
such  ft  concluaioa  is  openly  expressed  in  public.  And  we  have  not  Ibl 
amollest  doubt  that  minute  observatious  will  yet  be  made  which  will  tbcoir 
the  author's  statement — made  upon  authority  of  other* — completely  into  thr 
dork.  Still,  admitting  the  justification  of  the  work,  we  cannot  helpcon&M^ 
iug  that  the  author  has  done  well  in  most  ports  of  the  book-  Ws  niut, 
however,  call  him  to  task  for  some  of  the  conclusions  which  ha  wonll 
appear  to  bold,  or  at  least  to  ^ve  a  place  to.  And  foremost  of  such  is  tiil 
quotation  of  that  monstrous  doctrine  of  Mr.  Haviland,  tliat  geotogict£ 
structure  has  anything — save  in  the  case  of  swamps  and  such  like — to<~ 
with  special  forms  of  disease.  For  example,  he  appears  to  accept  that  di( 
Absurd  doctrine  that  heart  disease  and  dropsy  occur  "  wherever  the  prenll' 
ing  SBO-winds  have  uninterrupted  access,  as  over  a  flat  or  elevated  countrj 
or  up  broad  valleys."  llow  Mr.  Ilaviland's  doctrine  could  ever  have  gwn«^ 
the  least  attention  is  only  to  be  explained  by  the  utter  i^oranee  Ibi 
medical  men  yet  have  of  geology  and  everything  relating  to  iL  Anytfail 
more  nbsurd  than  to  attempt  a  classification  of  diseases  according  to  ti 
geulogy  of  a  country  it  is  difficult  td  conceive.  It  is  hard  to  im^ine  ai 
two  countries  more  dissimilar  geologically  than  Ireland  and  Sngloed, 
more  alike  epidemically — with  the  one  exception  of  typhus,  or  famiaefeitf) 
-which  is  easily  explained  by  the  former  porerty  of  the  inhabitants 
Ireland.  Vt.  Fox  gives  several  very  good  reasons  why  ozone  should  hf 
observed,  and  we  thiuk  his  book  is  likely  to  increase  the  number  ■ 
oionometricians  at  present  existing.  In  oil  that  concerns  methods  > 
recording  oione  his  book  is  n  veiilable  mine  of  wealth  ;  more  than  half  i 
it  is  devoted  to  this  subject,  and  bo  far  as  we  have  seen,  with  clearneMOi 
comprehensiveness.  Indeed,  altogether  we  are  much  pleased  with  tl 
volume ;  and  leaving  aside  the  qacstion  wbetlier  it  should  have  been  pal 
lished,  we  feel  bound  to  award  the  author  our  best  praise  for  the  muuH 
in  which  be  has  discharged  the  task  which  he  undertook. 
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&0OD  aa  waa  undeniablj  the  fornier  ^ork  hy  Mr.  Tn;lor  wbich  we  had  to 
ref  iev  in  these  pAj^t^s,  we  Eire  bouad  in  all  hooest;  to  conress  that  the 
falumu  now  before  us  ia  still  better.     Indeed  wo  know  of  few  who  nra  bo 
■dmirablj  adapled  to  the  task  of  writing  for  [he  public  aloiie  ns  the  author 
of  the  "  Geological  Stories."     We,  of  course,  do  not  conaider  this  little  book 
u  in  inj  wHj  addressed  to  students  of  geology ;  but  to  thode  wbo  have 
HTer  opened  n  geological  Tolume,  who,  even  if  they  had  the  time,  would 
MTer   dream   of   tnking    up    a    geolotcical   text-book,    the      "  Geological 
Staiies  "  must  undoabtedly  appeal.    Tbey  are  popular  in  tbe  extreme,  and 
vilhal  thej  have  not  tlie  faults  of  popular  treatiaes.     Tbeir  author  ia  too 
good  a  geclogiat  for  that.     But  they  furnish  a  series  of  stories  much  in  the 
TUD  that   Profeasor  Huxley  adopted  some  years  ago  in  many  of  his  popular 
tKtarea.    A  seriea  of  storiea  coniititute  the  chaptera  nf  tbe  volume,  and  in  thia 
Wiy  tlie  several  formationa  nre  disposed  of.    Thus,  there  ia  the  story  of  a  piece 
of  gnuiite,  R  piece  of  slate,  a  piece  of  limestone,  a  piece  of  snndatone,  a 
peceof  ooal,  a  piece  of  rock-salt,  a  piece  of  jet,  a  piece  of  Purbeck  marble, 
apiece  of  cbnik,  a  lump  of  day,  a  piece  of  lignite,  and  finally  tbe  story  of 
II^  cngt,  a  boulder  and  a  gravel  pit.     The  Toiume  which  coutaius  these 
nrail  ttories  is   amply  and  excellently  illustrated,  the  cut^    numbeiing 
Niriy  300,  whilst  a  number  of  plates,  of  most  of  which  we  heartily  approve, 
in  mttered  through  the  volume.     Each  substance  is  made  to  tell  ita  tale 
B  Ike  fint  per*ou,  and  tbe  humour  of  the  author  displays  itself  occaaioaally 
ii  t  pleaaaot  and  telling  manner.     The  illuatrationa  are  capitally  printed, 
Mter  br  than  is  generally  tbe  case;  some  of  them,  too,  are  novel  to  most 
^'Mfn — tbose  of  the  foraminifera  being  eepecially  so.    Altogether  we  are 
»4I  latisfied  with  tbe  work,  and  we  cordially  trust  our  young  friends  will 
:■»  It  and  read  it :  if  they  derive  as  milch  pleasure  from  its  perusal  aa  the 
I     nUn  has,  we  will  vouch  for  their  sBtisfaction. 


HARVESTING  ANTS  AND  TRAP-DOOR  SPIDERS.t 

Fi)  not  often  we  find  a  series  of  obeervations  published  aow-a-daya  upon 
the  faabita  of  a  particular  animal.  Nor  indeed  ia  it  at  all  common  to 
End,  when  such  a  aeriea  of  studies  are  given  to  the  public,  that  they  at  all 
JMtify  the  praiee  of  the  Natural  History  reviewer.  But  aucL  cnn  certainly 
Dot  be  said  in  the  case  of  Mr.  Mog^jridge's  laboura,  for  they  are  unquestion- 
lUy  most  valuable,  and  have  been  moat  ably  made  and  moat  creditably  piib- 
liibed.     Tbeilluatratious  lo  this  book  are,  by  themselves,  of  extreme  value, 


*  "  Geological  Stories.  A  Series  of  Autobiographies  in  Chronological 
Older."     By  J.  E,  Taylor,  F.Q.S.     London :  Hardwlcke,  1873. 

t  "Harvesting  .\nt8  aud  Trap-door  Spiders.  Notes  and  Observations  on 
Iheir  Habits  and  Dweltin[-8."  By  J.  Traheme  Moggridge,  F.I..S.  Lon- 
don :  L.  Reeve  and  Co,,  1873. 
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for  they  show  us,  by  n  aeriea  of  drawio^  eotiducted  as  alone  an  aitut 
aHturaliat  combined  could  ttchiere,  the  whole  hiatorj  of  [he  retnorkalite  grot 
of  insecta  mid  arachnide  which  the  author  haa  been  engaged  in  the  stui' 
of.  Indeedsome  of  the  coloured  plates  representing  the  residence,  &c.,  of  ll 
trap-door  spider  are  veritable  works  of  art  of  a  very  high  character,  ~ 
Sn.  being  especially  reinarlrnble  in  tbia  respect  This  book  is  peculiwl 
valuable,  becaui^e  it  tends  to  set  at  rest  n  conaiderable  difference  of  opm 
in  regard  to  the  so-called  harvesting  power  of  ants.  Our  readete  may 
be  aware  that  for  a  very  long  time  it  has  been  believed  in  tiiis  com 
that  the  well-known  aphoriBins  about  the  ant  were  aimple  absurdities;  Ibit 
it  provided  for  the  future  no  better  than  aoy  other  animal ;  and  that  Ibe 
so-called  observations  in  proof  of  its  habits  were  valueless,  because  iIm 
observers  had  mistaken  for  food  the  larvio  of  the  ants  which  they  caired 
in  their  mouths.  Indeed  this  idea  lias  been  set  forth  even  by  Kiihy  ud 
Spence,  who  are  the  best  and  most  popular  authors.  They  say,  "  WbtB 
we  find  the  writers  of  all  nations  and  ages  unite  in  affirming  that,  I 
deprived  it  of  the  power  of  vegetating,  ants  store  up  grain  iu  their 
we  feel  disposed  to  give  larger  credit  t^  their  assertion,  Writers  in 
have  taken  this  for  granted.  But  when  observers  of  nature  began 
amine  the  mannen  and  economy  of  these  creatures  more  narrowly,  it  mt 
found,  at  least  with  respect  to  the  European  species  of  ants,  that  no  mi 
hoards  of  i/rain  were  made  hj  Ihem ;  and  ia  fact  that  thtij  Jiad 
in  their  Hells  in  icAic/i  prorinoni  of  any  kind  Kerr  tlored  up." 
contrary,  Mr.  Moggridge  baa  proved,  beyond  the  possibility  of  a  doubt,  ^ 
European  anta  are  unquestionably  of  the  character  attributed  to  them  fol  « 
many  centuries,  and  that  they  do  regularly  lay  up  a  store  of  seeds  of  diffemt 
kinds.  And  he  even  thinks  that  this  is  carried  out  tu  such  an  extent  that ' 
may  he  followed  by  certain  injurious  results.  The  tale  which  the  author  tel 
f'S  bis  various  days'  researches  ia  full  of  intHrest,  aud  shows  how  much  mi 
be  learned  in  any  department  provided  there  be  not  wanted  patience  andii 
dustry.  One  of  the  plates  in  illustration  of  this  part  of  the  volnma  givei 
good  sketch  of  a  nest  which  was  made  by  the  ants  in  the  substance  of  a 
tine-grained  sandstone  to  n  depth  of  twenty-three  inches.  In  this 
found  the  inner  surface  of  the  excavation  of  a  different  colour  and  api 
Ance  from  the  outer,  and  he  supposes  this  is  due  to  aome  cementing 
adopted  by  the  ants  themselves.  His  observations  on  the  habits  of  the 
are  full  of  interest  and  importance. 

Id  dealing  with  the  trap-door  spiders  the  author  is  ns  coinprehi 
detail  as  in  bis  account  of  the  ants.  He  commences  with  the  Qrst  account  o( 
those  (angular  animals,  which  he  thinks  was  an  English  one,  being  that  fay 
Patrick  Browne  in  the  ''  Civil  and  Natural  History  of  Jom^ca,"  a  book 
published  in  1766.  Mr.  Moggridge  then  proceeds  to  give  a  very  full  account, 
illustrated  by  the  marvellous  drawings  of  which  we  hare  spoken,  of  tlu 
different  varieties  of  trap-door  spiders  which  he  boa  observed,  and  detub 
mauy  angularly  curious  facts  in  the  Natural  History  of  these  animale,  taS 
of  the  wonderful  neeta  and  trap-door  openings.  It  seems  to  us  that  lie  has 
T^ty  hit  upon  the  exact  object  of  the  second  tube,  which  is  eonnect«d  witt 
the  first.  We  think  with  him  that  its  object  is  to  protect  the  tnhalntaiit 
the  event  of  any  intrusion  into  its  abode,  and  the  way  in  which  this  is 
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s  fully  described  in  tho  rolume— ia  marvellously  cleter.  Anent 
A«  tork  doors  of  these  cells,  and  ibe  silk  liniuK  to  them,  we  also  think  the 
tntlior  is  perfMtly  right  in  Bupposing  that  the  enlargement  made  from  time 
In  tiiae  ia  indicated  by  the  width  of  the  door  and  in  the  number  of  Injera  of 
(ilkThii^h  it  contains.  Indeed,  we  do  not  see  what  other  conclusion  can  be 
dnwn  from  the  table  jriven  in  AppendiT  H.  On  the  whole  we  do  not  re- 
Binnbcr  for  n  long  time  having  read  a  book  which  pleaeed  us  so  much,  and 
ttntnm  our  hearty  thanka  to  ita  author  for  its  publication. 


BRITISH  AND  AMERICAN  GEOLOGY.* 

rtook  up  Dr.  Dawson's  book  in  a  happy  spirit  of  expectation,  for  the 
book  looked  a  good  one,  and  the  author  was  familiar  to  us  as  tbe 
Discoyeror  of  Eotoon,  and  as  the  writer  of  some  other  interesting  works  of 
ajeologico]  character.  We  laid  it  down  with  avety  diiForent  feeling,  for  we 
fonnd  is  its  saentific  parts  nothing  that  has  not  found  its  way  into  every 
popalti  manual  that  the  press  has  produced  during  the  past  fifteen  years, 
ud  in  its  other  portioDS  about  the  very  feeblest  and  most  drivelling  argu- 
aeat  that  we  have  yet  seen  against  the  school  which  Darwin,  Huilsy, 
Spencer,  and  Mill  represent  in  their  countries.  Tbe  book,  we  are  told,  is 
initt«D  for  the  purpose  of  showing  the  scientific  world  that  those  masters  ot 
LsmH)  thought  are  utterly  wrong  in  their  beliefs,  and  that  Dr.  Dawson  and 
luiTery  few  scientific  followers  are  alone  correct.  Now,  if  there  was  any 
ittempi  at  argument,  we  could  have  pardoned  tbe  attempt  which  the  author 
bu  made ;  for  when  a  man's  object  is  a  good  one,  na  Dr.  Dawson's  is  uu- 
doabtedly,  we  are  hound  to  listen  to  bim  even  when  his  views  are  most 
Aeagly  directed  against  us.  But  assuredly  when  he  adopts  the  lo^c  of  the 
Snoday  School,  and  attempts  the  mode  of  reasoning  which  the  good-natured 
cnrato  finds  thoroughly  convincing  at  a  country  tea-board,  we  are  com- 
pelled to  eschew  his  doctrines.  Yet  assuredly  it  is  not  in  tbe  least  doing 
sn  iDJttstice  to  Dr.  Dawson's  book  to  say  it  is  conceived  thoroughly  in  the 
Siniday  School  str^n.  Wo  may,  therefore,  be  excused  for  declining  to 
UBwer  any  of  his  statements  on  the  subject  of  theology,  on  tbe  score 
that  they  were  originally  addressed  to  the  readers  of  the  "  Leisure  Hour," 
kam  which  periodical,  we  believe,  the  greater  part  of  this  volume  is  taken. 
The  plan  of  the  book,  so  far  as  its  science  is  concerned,  ia  simply  to  devote 
a  stparate  chapter  to  each  formation,  commencing  with  the  Laurentiaa  and 
tomiiuiting  with  the  Poit-pHocene  deposits.  Besides  these  there  is  a  chapter 
m  the  sabject  of  the  genesis  of  the  earth,  and  two  on  the  question  of  man's 
arigin-  Tbe  illustrations  to  the  volume  are  with  two  or  three  exceptions 
^ply  barbaTous,  and  we  are  somewhat  astonished  at  a  scientific  man's 
'Oaasi  into  bis  pages  a  series  of  plates  which  more  than  anything 
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resemble  tlmee  well  Icnon'ii  pictures  nbicli  M.  Figniiei  t-i  to  fond  of  (dmit- 
ting-  into  liiii  wurke.  Indeed  the  UluatnvtioDS  are  altogether  iniGeTablv  few,  ind 
moat  of  tliem  are  cuts  of  tiiia  kind.  Perhaps  the  beat  engrnvin^iD  the  hnok 
is  that  of  Euzoon  catiailenie,  for  it  illuatratea  the  structure  in  the  imperfeot 
manner  that  is  characturiatic  of  a  good  and  faithful  drawing'.  On  this  subJMt 
tlie  author  is  of  course  at  home,  nndwenaturallvlind  UiFtt  Mesara.  Kiuguid 
Hownej  do  not  receive  veTj  favourable  consideration  at  hia  hands,  and  doubl- 
leaa  correctly  bo,  for  tliere  cannot  be  a  question  that  Eozoon  is  aimply  a ' 
tjpe  orfcrsminirerous  structure.  In  treating  of  the  CarboDiferous  age  we 
sorry  to  find  the  follotring  paragraph,  as  it  gives  us  but  a  poor  insight  into  u 
author's  cbamcter.  Dr.  Dawson  obaervea  that  "  He  bos  named  aad 
deicribed  the  oldest  known  animal.  He  has  described  the  oldest  trae  £xog«ii, 
lutd  the  oldest  known  Pine  tree.  He  wna  concerned  in  the  discovery  of  tin 
oldest  known  land  5niu1»i,  and  found  tlie  oldost  millipedee.  He  luHJatf 
described  the  oldest  bituminous  bed  composed  of  spore  cases ;  and  At  cluM 
that  his  genua  Hylonomiis  includes  the  oldest  animals  which  have  a 
claim  to  be  considered  reptiles."  We  feel  here  disposed  to  add  that  be  hu 
certainly  produced  some  of  the  oldest  ideas  on  the  religious  aspecla  of  tha 
question  also.  When  the  author  comes  to  deal  with  the  Mesozoic  age 
certainly  conceive  that  be  is  right  in  rejecting  the  notion  that  we  lue  • 
living  in  the  Ccsfnefows  period.     I  le  stales  that : — 

"  In  this  broad  sense  we  may  be  said  to  be  still  living  in  the  LaurenllaB' 
epoch.  lu  other  words  the  whole  plan  of  the  earth's  development  is  a 
and  the  same,  and  each  class  of  general  condition  once  introduced  is  pet- 
monent  somewhere.  But  in  anotherimportant  sense  we  are  not  living  ii 
Cretaceous  epoch ;  otherwise  the  present  site  of  Ijondon  would  be  a  thousand 
&thoms  deep  in  the  ocean ;  the  Ichlhyosaurs  and  Ammonites  would  be 
disporting  themselves  in  the  water,  and  the  huge  Dinosaurs  and  etrwiga 
Pterodactyls  living  on  the  land." 

In  these  observations  we  thoroughly  concur,  and  we  wish  we  could  have 
been  able  to  say  so  of  the  entire  volume.  But  we  suppose  the  author  does 
not  expect  his  book  to  command  a  scientific  public,  and  he  knows  doiibtles* 
that  the  bitterest  words  will  have  nil  the  more  relish  for  the  popular  uneilu- 
cated  patty,  when  they  are  the  outpourings  of  a  scientiSc  man  himaelf 
agiunst  the  leading  lavanx  of  the  day.  We  have  only  to  say  in  coocludoa 
that  the  book,  as  a  tolerably  general  sketch  of  geological  phenomena,  ia  ■( 
good  one,  more  especially  in  those  parts  which  are  not  dependent  on  th* 
author's  reasoning  powers, 

Mr.  J u lies- Browne's  little  book  is  a  capital  introduction  to  geology, 
was,  even  when  it  was  first  brought  out  by  the  lata  Professor  Jukes  bimsel^ 
lui  excellent  work ;  and  now  the  editor  baa  taken  so  much  trouble,  and 
has  exercised  such  judicious  skill  in  the  direction  of  his  amendmenti^ 
that  the  volume  is  for  the  present  dale  as  good  a  book  as  it  unfjuesdonably 
waa  when  it  first  appeared  about  ten  years  since.  Ports  of  some  chapten 
have  been  quite  re-written,  and  others  have  been  modified  in  accordance 
with  the  changca  that  the  science  has  undergone  ainco.  But  it  seems  to  lU 
that  the  editor  very  wisely  left  the  chemical  part  as  it  was.  So  mur 
systems  are  now  in  vogue,  and  it  is  so  impossible  to  say  which  will  even- 
tually  hold  its  own  against  its  compeers,  that  a  wis 
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in  tlis  ma'uilamiag  of  [Lb  section  rs  Id  llie  old  book.  The  genaral  plan  has 
Dot  been  altered,  but  mnnj  -woodcuts  hnre  been  iatruduced,  nnd  the 
eaiirework  has  beea  brought  down  to  187^  with  skill  and  discretion.  Oa 
the  whole  we  are  very  much  plenaed  with  this  second  edition,  and  we  wish 
it  what  it  deivnee,  a  \ety  good  sole. 


CSEFUL  PL^VNTS  01'  INDIA.' 

r[S  18  the  second  edition  of  a  good  book,  which  deserves  perusal, 
especially  b;  Asaistftnt-Surg-eoDS  and  others  who  are  likely  to  spend 
-  me  of  their  time  in  India.  There  is  only  one  thing  to  be  regretted,  and 
:  '-'.Ht  19  the  utter  absence  of  plates.  This  is  a  decided  defect.  Col.  Drury  must 
know  as  well  as  anyone  how  useful  are  represeatatioa-!  of  certain  plants  even 
to  the  well-trained  botanist.  And  if  this  be  the  case,  how  much  more  necessary 
•rs  they  to  the  person  who,  unskilled  in  botnoicat  work,  endeavours  from  a 
mere  book-knowledge  to  ascertMn  a  plant  from  the  mere  description  !  This 
diffietilty  exists  even  where  the  plant  is  minutely  described  or  the  system  of 
I'ln^fication  adopted  is  a  good  one.  How  much  more  then  must  it  present 
iL-elf  in  the  present  case,  whore  the  account  given  ia  vs^ue  I  We  hops  there- 
fare  that  when  this  good  work  sees  a  third  edition,  it  will  bavB  a  series  of  rough 
entmivings  of  either  the  plants  themselves,  or  of  the  "  floral  "  and  "  esaen- 
tial "  parts  at  least.  Another  failing  to  which  we  would  call  the  attention 
of  the  author  is  the  absence  of  sny  nntural  order  or  system.  There  appears 
to  be  nothing  more  given  than  the  brief  specific  characters,  with  the  name 
'  l'  the  natural  order  prefixed.  We  think  this  is  objectionable.  As  well 
iiig-ht  the  author  have  left  out  of  the  book  the  descriptive  portions  entirely, 
:  T  we  cannot  see  by  what  means  he  intends  the  student  to  find  or  to 
■l.ntify  any  particular  plant.  We  think  that  this  is  a  point  worthy  of  some 
risideTation,  though  we  are  aware  of  the  many  objections  that  can  be 
-.iwd  against  it.  ( IS  tbo  Tarious  valuable  plants  and  their  industrial  uses 
di.'ciibed  by  the  author,  we  may  mention  a  few,  such  as  Cinchona,  from 
which  we  get  much  of  our  quinine  ;  Gomjpiunt,  which  is  cotton ;  Nicotiana, 
which  is  tobacco;  Fapnver,  from  which  opium  is  extracted;  Piper,  or  the 
ji^ppor  plant ;  TecUma,  the  well-known  tenk  timber ;  Theobrovui,  or  cocoa ; 
Zea,  or  Indian  com;  Zingiber,  or  ginger;  and  lastly,  the  well  known  tea  plant. 
On  all  of  these  the  author's  remarks  are  full  and  to  the  point,  and  in  hia 
appendices  he  has  gathered  together  a  mass  of  matter  from  different  reports 
which  is  »x  valuahlo  as  it  is  interesting.  Beudes  the  foregoing,  he  gives 
a  long  list,  first  of  Bengalee  and  Hind  ostanee,  nnd  then  of  Teloogoosvnonyma 
for  the  plants.  Altogether  the  book,  with  [ho  index,  covers  more  than  600 
pages,  and  ia  a  splendid  record  of  the  vegetable  productions  of  our  most 
valuable  and  eztenaivo  colony— Hindoatnn. 


•  "The  Useful  PlaaU  oflndia,  with  Notices  oftheir  chief  Value  in  Cora- 
nerce,  Medicine,  and  the  .\rts."  By  Colonel  Heber  Dmry.  Second  Edition. 
London:  W.  Allen,  lerS.  .  ' 


II.Uv'DY  BOOK  OF  EOCK  NAMES.* 

THIS  vill  prove,  -we  do  not  doubt,  &  \aTj  tuefiil  litUe  book  to  ail  pruliul 
^olagists,  and  nlso  tu  the  reading'  student  of  rocks.  WlieD  n  difSeult; 
IB  inclined  na  to  a  ^peciea  of  deposit^  it  yiTil  «oon  vsiiusli,  tti.  Kinihui'i 
little  book  will  soon  make  it  all  clear.  Tbe  work  is  divided  iaW  liiw 
parta.  The  first  i»  «.  classified;  table  of  rocka,  the  aecond  part  treat!  of 
the  Ingenile  rotka,  and  the  third  part  deals  with  those  rocka  which  •« 
staled  Derirale.  Dana's  terminalioD  of  yle  has  been  most  genetallf  und 
bj  the  author,  but  he  has  also  ^^ven  the  ile  terminationa  for  those  thai  Iik< 
them.  Mr.  Kinahan  gives  the  foUawing  direction: — A  student  wishing  to 
have  the  description  of  a  rock  must  first  look  for  the  name  in  theindeifSod 
If  tbe  nnine  does  not  occur  there,  it  will  be  found  in  the  clauiGed  lilt  in  iti 
proper  group,  claas,  and  order;  be  must  then  refer  for  the  description  to 
either  Fart  II.  or  III.  The  book  will  be  purchased,  for  it  must  be  bad,  bf 
eveij  geologist;  and  as  its  size  is  small,  it  wiU  Arm  a  conrcnieot  pocktt 
companion  for  the  man  who  works  over  field  and  quarry.  We  fancj  that 
the  late  John  H.  Kinabao  bad  the  idea  of  this  book  in  his  head  aonia  tiiH 
before  he  died  r  at  least,  the  writer  has  beard  him  say  he  wished  miull  fcf 
such  a  work. 


RELIQUI-E  AQUITANIC-«.t 

AFTER  a  long  lapse  of  time  another  "  Part"  of  this  well-Iuumii  Ud 
veil  got  up  volume  bos  at  length  appeared ;  and  witb  U  bu  UBH 
promise  from  tbe  editor — Prof.  Buport  Jonea,  F.K.S. — that  it  wiD  now  ga  i 
to  completion,  though  not  so  far  as  had  doubtless  been  iotended  by  tha  dia- 
tinguished  co-autbor,  Mr.  Heniy  Christy.     Siill  it  is,  we  think,  well  that  it 
should  be  completed  notwithstanding   the  death  of  M.   £douaid  Lort^t, 
which  produced  tbe  last  cassation.     It  is  now  somewhere  about  two  yea» 
ance  M.  Lortet  died,  and  during  that  time  no  part  bad  been  issued.    Now 
that  it  has  begun  to  reappear,  tbe  ediUir  promises  that  be  will  lose 
over  it,  and  heoco  we  may  probably  assume  that  it  will  not  be  long  till  it  i( 
completed.     Meantime  the  part  that  has  appeared  is  in  no  measure  infeaoi 
to  any  that  have  preceded  it,  but  in  point  of  matter,  and  especially  in  plat 
ia  fiilly  equal  to  its  predecessors.  Tbe  remarks  on  the  reindeer  are  full  of  i 
terest,  and  the  classical  knowledge  of  the  autbor  is  brought  to  good  aocM 
in  explaining  the  great  change  of  climate  which  Rome  has  undergone  er 
in  historic  times.     This  part  also  includes  a  letter  [Dec.  10,  1870]  fri 
A.  G.Anderson,  Esq.,  of  Vancouver's  Island,  on  the  assumed  co-ezietetLCetf 
the  reindeer  and  tbe  hippopotamus,  in  which  he  expresses  very  (oirlj 
clearly  an  adverse  opinion  to  that   held  by  M,  LarteL    Altugetbot 
*'  Part "  ia  very  good,  and  gives  eicellent  promise  for  its  successofB. 

■  "  A  Handy  Book  of  Rock  Names,  with  Destriplions  of  the  Rocks." 
G.  Henry  Kinnban,  M.R.I.A.    In  the  Geological   Survey  of  tbe  Unitr 
Kingdom.     London  :  Uardwicke,  1873. 

t  "  Reliquiai  Aquitanicte :  being  Contribulions  to  tbe  Arol 
Palmontology  of  PSrigord,  ic."  By  Edouard  Lartet  aiid  Ha 
Edited  by  T.  n.  Jones,  F.U.S.    London :  Williams  and  Norgate, 


SHOUT  NOTICES. 

Catrdkum  if  Zoology.  By  the  Rev.  J.  F.  Blske,  M.A.,  F.G.S.  London : 
LoDgmans,  187-'t. — If  wo  ftdmit  the  adTisabilitj  of  making  zoology  into  a 
Mtacbimi,  doabUeiM  this  attempt  is  not  a  bad  one,  especioUj  for  the  Terj 
jonsg.  But  we  (onfets  we  bare  a  decidi^d  dislike  to  this  form  of  book.  It 
is  •BM>ci«l«d  in  our  mind  with  that  sbominable  bnbit  of  "  cram."  It  is  likely 
that  a  f«Uow  who  studies  hard  at  tiiis  booli  maj'  get  euough  of  zoology  into 
his  unhappy  brain  to  pass,  let  us  auppose,  a  medical  eiamination  for  the 
Navy  in  India — to  pass  and  to  forget  it  all  completely  in  a  few  months. 
But  ire  ask  who  else  could  rend  such  s  book  ns  the  present  one  P  Assuredly 
not  a  boy,  unleat,  indeed,  the  cane  were  frequently  employed.  How  could 
he  fe«l  the  amalleit  paitiole  of  interest  in  such  v.  cut  and  dry  method?  Most 
amiredly  the  ftulhor  is  not  unacqufdnted  with  the  "  grinding  "  system,  hut 
we  very  much  doubt  his  powers  as  a  auccossful  teacher,  For  "  cramming  " 
we  doubt  not  his  skill.  He  seems,  too,  in  some  passages  tu  be  not  very  well 
acquainted  with  AnaU)my,  for  he  tells  us  that  the  "  atlas  "  is  a  "  hollow  " 
bone :  what  dues  he  mean  ?  And  again,  ia  there  not  some  obscurity  in  the 
answer  for  the  Li/enixphiila,  that  "  none  of  the  lobeg  of  the  htaiu  are  over- 
W^ted  by  the  cerebrum.'' 

7%«  Slonf  of  Creation  a»  told  by  Thfology  and  by  Saience.  By 
T.  S.  Ackland,  M.A.  London :  Society  (in  Promoting  Christian  Knowledge, 
1&73.— The  Butbor  of  this  little  brm-hure  evidently  means  well.  He  has 
attempted  a  reconciliation  of  Scripture  and  Science,  He  admits  Darwinism, 
and  even  the  evolution  of  man  from  the  Quadrumana.  But  he  will  have  it 
that  the  Bible  must  be  right.  On  the  various  matters  of  science  be  urgee  the 
■dentific  value  of  evidence  to  its  furthest  steps.  On  the  tbeol<^cai  he  thinks 
bis  conclusions  are  to  be  accepted  with  as  much  force,  although  there  is  no 
evidence  whatevur  in  the  same  aspect  This  we  need  not  say  is  mauifeatly 
unfair.  We  must  in  any  argument  use  the  same  test  for  the  witnesses  on 
boti  sides.  One  must  not  he  bound  by  a  serious  oath,  and  the  other  allowed 
to  give  bis  evidence  without  any  guarantee  as  to  its  accuracy.  Yet  this  is 
what  characterises  the  present  interesting  little  work. 

A  rear-book  of  Facts  ia  Science  and  Art.  By  John  'Kmbe.  London  : 
Lockwood  and  Co.,  1S73. — Wo  have  almost  universally  had  to  condemn 
Ihia  book  as  a  useless  summary  of  a  few  ill-aasorled  paragraphs  from  various 
afnentific  and  popular  journals.  We  are  sorry  to  be  compelled  to  say  the 
same  thing  of  the  present  volunie.  Its  engraving  of  Dr.  Carpenter  is  good 
mt  B  picture,  very  good  indeed,  but  as  a  likeness  it  ia  imperfect.  The  upper 
part  of  the  face  is  like  the  original,  but  the  lower  part  is  not  at  all  like. 
The  best  thing  in  the  volume  is  the  sketch  of  Dr.  Carpenter's  life,  which, 
tbough  brief,  is  an  admirable  outline  of  this  physiologist's  labours. 

Ti*  Attronomicid  Atrnanack  for  1873.  By  W.  Ilollis,  Ph.D.,  F.U.A.S. 
London :  Simpkin  and  Co.,  1873— is  of  course  much  smaller  than  tlie  Nautical 
Almanack.  Still  it  will  be  a  useful  book  for  amateur  aslronomeis,  as  it  con- 
tanu  the  various  tvenU  which  are  to  occur  in  every  day  stated  with  dis- 
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SCIENTIFIC   SUMMARY. 


ASTRONOMY. 

THt  Aj>proatMnif  Transit!  of  Veniu. — The  subject  of  the  approtciung 
IrnnBits  of  Venus  is  sgitin  attracting'  marked  attention  amon^  astroiioiDdai 
It  will  be  remembered  (gee  our  "Summaries  of  A«tfunom_v"  fnr  the  71 
1860}  that  four  years  ag;o  Mr.  Proctor  in  En^Innd,  nod  M.  Puieeui  io 
France,  independcntlj  aiid  nlmost  umultnneousl;  painted  out  tha 
Astronomer  Rojal  had  made  a  aerifius  mistake  when  he  cnucluded  Ihtt 
Hallej'a  method  "  fails  totally  "  for  the  transit  of  1974.  In  the  discu 
which  followed  in  the  Royal  Astronomical  Society  aod  elsewhere,  thla  im- 
portant point  was  tacitly  conceded,  and  an  effort  ooly  msde  to  maintaia  tbat 
Deliale'a  method  ia  as  good,  or  nearly  so.  Of  course  this  is  a  detail  altogether 
inaignifioanl.  If  it  be  once  admitted  that  ITnlley'B  method  ia  advantageoual/ 
applicable,  then  whether  Deliale's  is  as  g;ood,  or  slightly  belter,  or  ali^tij 
inferior,  the  former  method  ought  certainly  to  he  applied.  For,  as  evar 
one  koows  who  baa  studied  the  history  of  astronouiicftl  reaeorchM  t 
determine  the  aun'a  distance,  the  great  point  has  always  been,  and  iniutriil 
be,  to  Bttock  the  problem  in  every  poasible  way.  MoreoTer,  the  Astronoina 
Royal,  by  advocating:  the  employment  of  Halley's  method  in  1882,  altbougl 
it  will  then  certainly  be  inferior  to  Deliale'a,  has  indicated  uaquestiomab^ 
the  line  which  should  be  taken  in  1874,  now  that  Halley's  method  haslKi 
shown  (o  be  advantageously  applicable  during  the  earlier  tisiuit. 
chances  that  the  station  most  suitable  for  applying  Halley'e  method  tl 
1674  b  that  very  station — Possession  Island,  near  South  Victoria  Land- 
where  the  Astronomer  Royal  and  the  most  eminent  geographers  and  nan 
olficeTe  bad  dei'ided  that  we  ought  to  have  a  wintering  party  in  18S3 
Nevertheless,  incredible  as  it  may  appear,  nothing  whatever  has  beeo  don 
during  the  last  four  years  to  rep«r  the  blunders  made  in  18<57,  and  left  U 
corrected  for  twelve  years.  It  is  still  Oreat  Britain's  purpose,  ns  ori^nall 
suggested  by  the  Astronomer  Royal,  to  occupy  five  sUtions  for  applyio 
Delisle's  method,  although  four  out  of  the  five  can  be  as  well  occupied  li 
other  countries,  whereas  no  other  country  but  Oreat  Britain  is  bound  ■ 
honour  to  occupy  Possession  Island.  What  renders  the  matter moreaet 
by  far,  is  that  Rusua  is  doing  her  duty  in  occupying  a  most  unplM 
Htation  io  Siberia,  solely  for  applying  Halley's  method.  This  station  ! 
Nertchinak,  the  very  spot  pointed  out  as  best  by  Mr.  Proctor  foaf  jmi 
ago.  Of  course,  without  a  suitable  southern  station,  obBurvAtiona  at  tl 
-■orihem  station  will  be  thrown  away.    Yet,  at  present,  K^rguelen  L«ii 


fu  inferior  to  Poseetsioa  Island  in  all  respects,  is  the  otilv  southern  station 
irbore  IlaJUj's  method  will  be  applied  under  moderately  favourable  condi- 

Tbe  other  mistake  made  bj  the  Astronomer  Royal — that  of  overlooking 
the  Tidue  of  stations  in  North  India  for  observing  tho  "  rutarded  egress  "  of 
Venus — ha«  been  partially  correctMl,  and  a  photographic  party  will  be  estab- 
lished at  some  North  Indian  Station. 

It  cannot  be  too  often  repeated  that  the  iavestigation  applied  by  the 
Astronomer  Royal  to  the  conditions  of  this  most  important  problem  was 
utterly   badequate. 

Report  of  Comtdl  of  the  Itoi/al  AitronomiEal  Sociefi/. — It  ia  rumoured 
that  the  plain  (though  surely  nut  uncourteous)  way  in  'nhich  the  defects  in 
the  A.<tronomer  Royal's  pnpers  have  been  pointed  out  hns  given  ofience,  and 
that  in  consequence  an  eifort  has  been  niiide  to  eject  from  otlice  one  of  the 
honorary  secretaries  of  the  Hoynl  Astronomical  Society  aud  several 
members  of  the  Coundl.  \Vu  are  persuaded  these  rumours  are  wholly 
unfounded;  and  that  the  Astronomer  Royal,  though  he  may  object  to  be 
corrected,  ia  unable  to  become  a  party  to  any  underhand  proceedings.  The 
real  circumstance,  in  fact,  which  has  led  to  recent  secessions  froni  the  Council 
of  iheAstronomicBl  Society,  is  of  quite  a  different  complexion,  and  it  is  per- 
fectly well  known  that  neither  the  Astronomer  Royal  nor  a  single  eminent 
mismber  of  the  Council  had  any  sympathy  with  the  scheme  of  the  secederg. 
Tbe  following  passage  from  tba  Report  of  Council  (p.  189)  sutficiently 
indicUee  the  real  state  of  the  case  :  — 

"After  long  and  careful  consideration  of  this  subject,  extending  over 
four  meetings,  two  of  which  were  specially  convened  for  the  purpose,  and 
including  the  discussion  of  points  importantly  affecting  as  well  the  interests 
of  science  as  the  dignity  of  this  Society,  your  Council  by  a  large  majority 
pMaed  the  following  resolutions  on  the  5th  of  July,  1872 : — 

" '  1.  That  the  President  be  authorised,  on  behalf  of  the  Council  and 
Fellows  of  the  Royal  Astniuomical  Society,  to  bring  before  the  Royal 
Conunisuonera  on  Scientific  Instruction  and  on  the  Adrancemeot  of  Science, 
now  Hlting,  the  importance  of  further  aid  being  afforded  to  the  cultivation 
of  tbe  Physics  of  Astionomy. 

"  '2.  They  think  such  aid  would  bo  most  eiTectuolly  given  by  increased 
ksaiatance,  where  needed,  to  existing  public  observatories,  in  the  direction 
reeammcndwl  by  the  heads  of  those  observatories,  especially  that  at  tho 
Cipe  of  Good  Hope,  and  by  the  establishment  of  a  new  observatory  on  the 
ISghUode  of  India,  or  in  some  other  part  of  the  British  dominions  where 
til*  climate  is  favourable  for  the  use  of  large  instruments. 

"'3.  The  Council  do  not  recommend  the  establishment  of  an  independent 
Government  Observatory  for  the  cultivation  of  A.^trononiicnl  Physics  in 
England,  especially  as  they  have  been  informed  that  tbe  Board  of  Visitors 
of  the  Royal  Observatory  at  Greenwich,  at  their  recent  meeting,  recom- 
mended the  taking  of  photographic  and  spectroscopic  records  of  the  i^un  at 
that  obaervatory.'  " 

It  is  known  that  resolutions  2  and  3  were  substituted  for  a  resolution 
posed  b;  Col.  Strange,  and  seconded  by  Mr.  De  La  Hue,  to  the  effect  that 
endent  Government  Observatory  should  be  established.    Manifestly 
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if  such  a  Bcheme  bad  been  Hdvocated  hy  the  Council,  and  eventually  itbul 
appeared  that  one  or  tno  members  af  tlie  Council  reaped  persona]  advantags 
from  lie  scheme,  the  digtiitj  of  the  Society  would  have  Buffered, 
probably  the  fear  of  such  a  result  (which  doeH  not  seem  to  have  oeeuRwila 
Mr.  De  La  Rue)  which  led  the  Council  to  oppose  the  seben 

The  following  Council  list,  while  it  is  marked  by  one  Kgretable  feahiM  J 
— the  absence  of  Mr.  De  Lb  Rue's  name  (athisown  request) — has,  aeTerth»- 1 
less,  the  great  sdTantage  of  ehowing  that  the  Society  supports  the  efforts  u(  I 
the  farmer  Council  to  prevent  any  action  by  vrhich  the  dignity  of  tlx  f 
Society  and  the  Belf-reepeet  of  its  individunl  membera  could  in  any  my  I 
Buffer  :— 

JVe«am(,  Arthur  Cayley,  Esq.,  M.  A.,  F.RS.  Jlce- Prtndcnt*,  SirG. 
Airy,  K.C.B.,  F.R.S.,  Astronomer  Royal ;  WiUiam  Lassell,  Esq.,  F,~  " 
Rev,  Robert  Main,  M.A.,  F.R.S. ;  Rev.  Charles  Pritchard,  M.A,  F. 
Trramirer,  Samuel  C.  Whitbread,  Esq.  Secretaries,  Edwin  DunkiD,  Esj-fl 
Richard  A.  Proctor,  Esq.,  B,  A.  Foreign  Secretary,  William  Huggina,  Eaq. 
D.C.L.,  LL.D.,  F.R.S.  ComeU,  J.  C.  Adams,  Esq.,  M.A.,  F.R.S. ;  J. 
Browning,  Esq.;  R.  B.  Clifton,  Esq.;  H.  M.  Christie,  Esq.;  E.  E 
Denison,  Esq. ;  T.  A.  Hirst,  Eaq. ;  George  Knott,  Esq. ;  Lord  Lindaty; 
Capt  W.  Noble ;  Rev.  S.  J.  Perry ;  A.  C.  Raoyard,  Esq.,  M.A, ;  C^  G. 
L.  Tupman,  R.M.A. 

Obiervationa  of  the  Solar  Promtnaices  with  Small  TeUtcopet. — Those  «lw 
are  interested  in  the  Hubject  of  the  aolar  prominencee  will  find  the  foUowiiig 
remarks  by  Capt.  Tupman  of  great  value,  though  it  must  be  premised  thil 
such  Buccesa  as  he  has  attained  depeuda  fully  as  much  on  the  observer  saoa 
the  telescopic  and  spectroscopic  means  made  use  of : — ''  In  order  to  view  th> 
prominences  on  tbe  limb  of  the  Sun," he  enye,  "it  has  generally  h«a 
thought  necessary  to  employ  a  somewhat  large  teleecope,  fitted  with  i 
spectroscope  of  great  dispersion.  To  show  that  this  is  a  miatakeii  idM, 
have  brought  for  your  inspection  tbe  small  instrument  with  which  th 
observations  detailed  below  were  made.  The  telescope  is  a  common  one  t 
3  inches  aperture,  with  an  indilFereot  object-plass  of  40  inches  focal  teiigtl 
The  spectroscope,  by  Mr.  Browning,  is  a  direct  vision  of  five  prisms,  pr 
dudng  a  dispersion  very  little  greater  than  that  of  an  ordinary  fitnt  pris 
of  OO*.  There  is  a  small  tube  carrying  the  slit  and  achromatic  colljnistii 
leus,  and  a  small  telescope  for  examining  and  mngni^ng  the  spectrum,  IJ 
whole  being  attached  to  the  telescope  by  means  of  a  screw  adapter.  Tl 
entire  coat  of  the  combination,  including  the  pillar  and  claw-stand,  w 
18f, ;  and  I  have  no  doubt  that  on  equally  effective  instrument  could 
made  for  much  less. 

"  The  adjustments  are  very  simple.     The  small  telescope  is  lirst  focuse 
for  celestial  objects  and  marked.    The  slit  is  then  adjusted,  by  means 
the  sliding-tube,  so  that  its  edges  are  perpendiculur  to  the  plane  of  disp«d 
uon,  and  exactly  in  focus  of  the  small  telescope.     The  latter  is  best  dc 
by  focussing  on  the  lines  of  the  solar  spectrum  with  a  vi 
The  slit  is  then  opened  to  -003  or  "003  of  an  inch,  moved  Intcrally, 
tbe  C  line  is  approximately  in  the  middle  of  the  Geld,  and  the 
attached  to  telescope  bo  that  the  slit  is  in  the  principal  focus  of  ihe  obji 
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''  If  the  instrument  be  mounted  in  this  dimple  manner,*  the  observer  must 
it  both  elbows  wcurely  upon  the  table  in  order  to  keep  the  limb  of  the 
n  piecieelj  on  the  centre  of  the  alic.  A  little  practice  is  nil  that  is 
ceeaary.     The  red  line  due  to  hydrogen  producea  a  monochromatic  image 

the  cbramoBphere  which  partly  lilU  up  the  dark  C  line,  and,  if  all  the 
Missing  is  good,  the  little  tongues  that  cover  the  outer  Burfoce — eBpecially 
arthe  equatorial  rej^ionB — coo  be  distinctly  seen  with  this  iuBtrument,  To 
amine  different  ports  of  the  limb  the  epectroacope  is  rotated,  aad  the  slit 
inI  taoguntinlly.  The  angle  of  rotation  is  measured  on  a  divided  circle 
:ached  to  the  telescope  by  n  small  pointer  fijted  on  the  spectroscope. 
"  To  nave  the  eye  framtho  glare  when  the  full  sunlight  passes  ocCBsionally 
tough  the  prisma,  a  diaphragm  ia  placed  in  the  fucua  of  the  eje-lens, 
that  all  the  spectrum  is  cut  off  cicept  a  little  on  i-ither  side  of  the  C  line. 
lis  answers  perfectly.  A  little  scale  might,  with  advantage,  be  added,  bo 
to  measure  apptoiimntely  the  length  of  the  portion  of  the  limb  occupied 

a  prominence, 

"  Tha  Eero  of  the  poulion  circle  may  ho  obtained  by  turning  the  slit  until 
e  rotation  of  the  earth  causes  a  prominence  to  travel  evenly  along  it- 
ring,  however,  to  the  want  of  stability  in  the  mounting,  I  prefer  to 
«snre  the  posilion  of  the  prominences  from  the  vertex  of  the  disk,  the 
ro  bdng  determined  by  placing  the  slit  several  times  horizontal  and 
rtical  by  estimation. 

"  The  height  of  a  prominence  above  the  upper  eurface  of  the  chromosphere 
ly  he  measured  by  openiug  or  closing  the  slit  until  it  just  contains  the 
imiiieDce.  The  valuu  of  a  revolutioa  of  the  micronieter-iBcrew  for  open- 
;  tbe  slit  may  be  found  accurately  by  actual  measurement,  and  turned 
o  seconds  of  arc,  for  the  radius  equal  to  the  focal  length  of  the  object- 
iss,  by  simple  proportion.  A  focal  length  of  100  iiichea  requires  the  slit 
be  open  to  00485  inches  to  subtend  100  seconds  of  arc. 
"A  quicker  way,  and  quite  as  accurate,  is  to  turn  the  spectroscope  round 
111  the  top  of  the  prominence  and  some  other  part  of  the  surface  of  the 
rcmosphero  enter  the  held  together.  The  angle  through  which  tha 
xrtioBcope  is  turned  will  give  the  perpendicular  height  of  the  prominence 
in  the  following  table,  which  is  suibciently  accurate  all  the  year  roimd. 


An^.    Hidght. 


&nglo.       Ildghl. 


Aniik.      ildglil. 


a  pillar-and-claw  stand. 
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'•  Profweflor  Reepi^ hi  baa  Been  bright  prominences  wpwBpls  of  &  minulM 
liigh.  As  yet  I  hnve  only  seen  one  5  minates  high,  uid  tbaC  wns  fkinl  *ud 
whoUj  detached  like  a  little  cloud. 

"  The  depth  of  the  Htrntum  of  hjdrogen,  nailed  the  chromosphere,  is  4"  or 
5"  Bt  tliB  poles,  and  increases  to  7"  or  S"  in  the  equatorial  regions,  wier* 
its  surface  is  generslly  much  disturbed  and  dotted  all  oyer  with  lilllft 
lungueB  which  are  really  minute  prominences. 

"  The  protnineocea  seen  at  anj  instant  m»j,  of  course,  be  rery  txr  inm  &t 
true  limb  of  the  Sun.  According  to  their  height  the;  are  scattered  ovtr  I 
lone  of  from  20°  to  50°  in  breadth,  as  seen  from  the  Sun's  centre." 

Siela'i  Comet  and  Me  Ditptay  of  McUort  on  A'oveiiibrr  27,  1872.— TIiW 
Eubjecta  will  be  found  full;  discussed   in  another  part   of  the  preMnt 
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On  Laaf-arrangcmfttt. — A  somewhat  complex  paper  has  been  presented 
the    Hoyal  Society,  by  Dr.  11.  Airy,  on  this  subject.    Those  who  are  1 
terested  must  consult  the  original  paper,  which  is  of  aome    len^h  [ii  n 
read  on  Feb.  27  last],  hut  for  ourselves  we  do  not  see  aiucb  to  support  l!)» 
author's  views.    He  says,  assuming,  as  generally  known,  the  main  fseti 
of  leaf-arrangement — the  dirision  into  the  whoried  and  spiral  types,  and  in 
the  latter  more  especially  the  establishment  of  the  convergent  aericB  of  frac- 
tions, \,  \,  I,  f ,  I'j,  5'j,  s\,  \\,  U,  yVji  ^^t  as  representatives  of  a  cotieapond- 
jng  series  of  spiral  leaf-orders  among  plnnts — wo  have   to  ask  what  is  thi 
meaning  that  lies  hidden  in  this  law  f     Mr.  Darwin  has  taught  us  to  regard 
the  difi'erent  species  of  plants  as   descended  from  some  common  anci'StiiT; 
and  therefore  we  must  suppose  that  the  different  Senf-orders  now  existing 
have  been  derived  by  diflerent  degrees  of  modifiavlion  from  some  eomnno 
ancestral  leaf-urder.     One  spiral  order  may  be  made  to  psss  into  another  \lj 
a  twist  at  the  axis  that  carries  the  leaves.     This  fact  indicates  the  wa;  ' 
which  all  the  spiral  orders  may  hare  been  derived  from  one  original 
namely,  by  means  of  did'erent  degrees  of  twist  in  the  axis.    Then,  afiir'f 
great  series  of  examples,  he  concludes  by  stating  we  are  led  to  snppow 
the  original  of  all  existing  leaf-orders  was  a  two-ranked  arrangement, 
what  irregular,  admittin)^  of  two  regular  modilications,  the  alternate 
the  collateral ;  and  that  the  alternate  has  given  rise  to  all  the  spiral  at( 
and  the  collateral  to  all  the  whoried  orders,  by  means  of  advaotagvone 
densalion  in  the  course  of  ages. 

Priparing  C'Imrte  for  the  Herbarium.— The  calcareons-eocrusti.'d 
make  wretched  herbdnum-Bpecimens,  as  is  well  known,  being  not 
unsightly,  hut  usually  very  fragile,  M,  Corum  (ti'dt "  Bull.  Soc.  Bot  Ft. 
ivii.  p.  1S3)  remedies  this  hy  plunging  the  (resb  specimens  for  a  short 
in  water  containing  one  per  cent,  of  hydrochloric  acid,  and  afterwards 
ing  in  pure  water.  Their  aspect,  when  thus  prepared  and  dried,  ia  1 
that  of  the  living  plant. 
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V  Mono/jraph  on  the  Gintu  Pyna. — ^[.  D^ciusne  bas  recently  pnLlUhed  a 
Tilnible  monograph  on  the  genus  Pyrua,  with  a  full  geoeiic  cbnracter,  Hnd 
descriptions  and  figures  of  the  racee,  as  he  would  term  them,  considering  as 
be  does  all  known  ronns  of  the  restricted  penus  as  a  single  and  very  poly- 
morphoua  species.  The  six  races  are:  1.  The  Celtic,  Prolef  Atiiioricann, 
of  three  quaa-speciee,  P.  eordnta,  Bamieriima,  and  longipes.  ■  2.  The  Ger- 
manic, Prolei  Gemtanica,  or  Pijrus  eonimKmt,  including  our  common  pears, 
both  peat^hsped  and  apple-Bhaped,  "both  forms  bi'ing  often  met  with  upon 
the  same  tree."  Under  this  bead  (^tya  a  reviewer  in  "  Sillinian's 
Journal ")  FrofeEMr  Decaisne  gives  some  interesting  pages  upon  the  biatorjr 
of  the  cultivation  of  peais  in  France,  which  cannot  be  andent.  and  of  cider 
(perry)  as  a  drink.  It  appears  tJint  it  took  the  place  of  beer  in  tha  north 
of  France  in  the  fiflceuth  century  or  later,  and  is  now  giving  way  to  wine 
and  perhaps  beer  again  ;  and  that  pears  would  have  disappeared  before  thia 
from  a  part  of  Normandy,  were  it  not  that  ihei/  are  carriefl  in  immeiue 
gwmtitia  to  Epemay,  whtre  they  rrre  vted  in  thf  manufaelure  of  chnmpagnf. 
■i.  The  Hellenic  race,  which  comprises  P.  pnrvi/lora  and  three  other  mib' 
species.  4.  The  Pontic  race,  P.  mlici/olia  and  its  allies.  6.  The  Indian 
race,  P.  Pashia  and  its  relatives.  IS.  The  Mongolian  race,  P.  Sinenii»  and 
its  varieties.  As  one  turns  over  the  excellent  plates  one  can  hardly  be 
persuaded  that  such  extremely  diverse  forms  can  practically  be  regarded  as 
of  one  species.  A  list  of  the  species  remanded  from  PjTua  to  other  genera 
shows  that  the  result  of  our  author's  prolonged  and  xsgacious  study  is  to 
increase  the  genera  about  as  much  as  he  diminishes  the  species  of  the 
lanntean  Pyrus. 

TITuit  Parts  of  Chhrophyll-bearing  Planfi  exhale  Oxygen. — Professor 
Draper,  of  New  York,  in  a  recent  paper  on  "  Evolution  in  Seedlings,"  sayB 
that  of  the  chkrophyll-bearing  plants  it  is  found  that  in  the  Pbanerogamia 
it  is  only  the  green  parts  that  at  any  time  exhale  oxygen,  and  then  only 
under  the  influence  of  sunshine.  The  other  parts  of  the  plant  above  tha 
{pvund,  that  are  not  green,  viz.,  the  stem,  twigs,  flowers,  &c,,  are  at  all 
times,  day  and  night,  exhaling  carbonic  acid.  The  whole  history  of  the 
plant,  from  Ibe  time  the  seed  is  planted  to  its  death,  is  a  continuous  story 
of  oxidation,  tjteept  when  tunlight  it  foBing  an  tAe  haeet.  The  seed  is  put 
into  the  ground,  and  during  germination  oxygen  is  absorbed  and  carbonic 
acid  exhalod.  If  the  seedling  is  kept  in  the  dark,  oxygen  is  never  exhaled, 
only  carbonic  acid,  and  the  plant  not  only  grows,  but  all  tisible  structures 
I'xcept  flowers  are  formed  in  a  rudimentary  condition.  In  the  light  the 
growth  during  the  night  time  is  attended  by  the  evolution  of  carhrmic  acid, 
while  duiing  the  day  time  the  bark  of  the  stem  and  branches  is  throwing 
off  carbonic  acid.  ^Vhen  flowers  and  seeds  form,  the  evolution  of  carbonic 
acid  attending  this  highest  act  of  which  the  plant  is  capable  i^  often  greater 
than  that  produced  at  any  time  in  many  animals.  Hence  the  author  eon- 
dudes  by  ssying  that  "  Everything  in  the  history  of  plants,  therefore,  tends 
to  show  that  the  evolution  of  their  structurea  is  inseparably  attended  by 
the  fonnation  of  carbonic  acid,  and  it  seems  impossible,  when  we  consider 
the  evolution  alone,  to  arrive  at  any  other  opinion  than  that  already 
expressed — that,  all  iicing  thing/,  ichether  plant  or  animal,  almorh  oxygen  and 
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tntiilt-e  carbonic  acid,  oi'  tomi  uther  o,ridi:ed  mbttonce,  in  an  f.iMntial  (■orufAM 
of  the  cfdnliuii  of  (Atir  ttmctarei." 

The  "  Yucea  "  and  tht  "  Pnmtiba." — According  to  the  resesreliM  < 
rrofesBOT  Rilej,  which  nill  be  published  in  the  '' Tronaactions  of  the  S 
Loiiia  Academy  of  Sciences."  these  two — plant  and  animal — ue  wonderful]' 
interdependeDt.  lie  lately  described  tile  generic  and  specific  ch&racten  4 
a  little  moth,  which  is  one  of  the  moat  anomalous  known  to  entomologiatk 
He  first  described  bow  maoy  of  our  fiowers,  Buch  as  the  Ascelpias  i 
Orchids,  were  curioualy  constructed  so  as  to  he  incopable  of  fertUianj 
themselves,  and  at  the  same  time  to  attract  insects  to  do  it  for  them-  ~ 
Eoglemann  had  this  year  discoTsred  that  Yucca  was  one  of  those  plant 
which  depended  on  insects  for  tructificntioD,  and  Professor  Riley  had  lUft 
covered  that  the  little  moth  in  question,  whicJi  he  calb  Prtmtiha  g 
is  the  only  insect  which  can  have  anything  to  do  with  this  fructification,, 
But  what  i.4  more  interesdog  in  thia  case  is,  that  the  plant  not  only  depeodi 
on  the  audstiuice  of  the  moth,  but  that  the  moth,  in  turn,  is  likewisft  depen 
dent  upon  the  plant,  since  its  Iottk  live  on  the  seeds.  We  havs,  con 
setjuently,  a  mutual  interdependence  which  is  very  striking,  and  in  ihi 
fltructuie  of  a  female  moth  there  is  a  curious  adaptation  of  means  to  ui  ed 
by  a  complete  modification  of  parts,  and  especially  of  the  maxUlai;  pa^ 
which  are  formed  into  prehensile  tentacles,  by  which  she  collects  the  pollen 
to  insert  it  into  the  stigmatic  tube. 

Origin  of  Weeping  WUlowi.—Xti  a  lale  number  of  "  Silliman's  Americaa 
■Touraal,"  a  writer,  whom  we  imagine  to  be  Professor  Gray,  says  that  front 
the  investigations  of  Karl  Koch  it  appears  that  the  "  Garab,"  upon  whtcll> 
according  to  the  Psalmist,  the  captive  Jews  at  Babylon  hung  Uieir  h 
is  not  the  weeping  willow  named  Salij:  BcAglonica  by  Linnrous  in  vien 
the  current  tradition,  and  is  not  a  willow  at  all,  hut  a  poplar.  Inc 
Banwolf  bad  1on;r  ago  concluded  that  it  was  not  a  willow.  And  the  S 
Sabylonica,  the  hardiness  of  which  attests  a  cooler  climate  than  that  A 
Mesopotomia,  is  now  regarded  aa  of  Chinese  or  Japanese  oripn ;  so  (bat  id 
Idnnsan  specific  name  gives  place  to  that  of  Salir  pendidii  Miench. 

Dicranum  imdulatum  in  Britain.— T>t,  Robert  BraithwaJte,  writing  to  i 
first  number  of  "Grevillea  "  for  the  present  year,  says: — ''This  may  now  w 
certunty  be  entered  aa  a  member  of  our  Moas-FIora,  Prof.  Lindberg  having 
detected  it  in  lih.  Spruce's  herbarium.  Having  recently  paid  a  visit  to  that 
gentleman,  he  kindly  gave  me  some  of  bis  original  specimens,  and  InformMl 
me  that  he  found  it  in  August,  1842,  growing  in  dryish  saud-pita  ii 
plantation  on  Stockton  Forest,  near  York,  and  although  specimens  wcr 
to  the  late  Mr.  Wilson,  it  has  no  place  in  bis  '  Bryologia  Britanuica.'  My 
friend  Mr.  Anderson  of  'WTiitby,  has  found  it  agaiu  in  the  same  locality  ^ 
few  weeks  ago,  and  it  is  probable  that  it  occurs  in  many  other  plades;  1 
being  barren,  has  not  been  distinguished  from  V.  seoptrinm  oc  D.  Bonjta 
at  least  this  is  much  more  probable  than  that  such  a  widely  diffused  Conti' 
nental  and  American  species  should  be  totally  absent  from  Britaio.  Sir. 
Spruce  informs  mo  that  it  is  not  uncommon  in  the  lower  l*yTRnees,gi 
in  grasiy  glades  of  sandy  woods." 

TA*  Selteiive  I-ower  of  IHanU.—Ptot  S.  V,'.  Johnaon,  of  Yale  CoOtgHf 
Connecticut,  haa  called   our   attention  to    the  citcunistancfl   tbatia  A^ 


paKaire  i^uoted  from  bis  work  "How  Crops  Qrow,"  in  Mr.  A.  'W.  Bennett's 
uticle  on  "  SpooUneous  Movements  in  Plnnta,"  in  the  number  for  Oct. 
1872,  p.  37S,  the  writer  of  that  article  has  omitted  to  complete  tbe  quotation, 
which  ahonld  have  run  thus ; — "  It  is  in  this  way  that  we  hHve  a  rational 
Bud  adequate  explanation  of  the  selective  power  of  tbe  plant,  w  maniftsUd 
m  ifA  deportinmt  toivard^  the  tneilium  thai  inivisti  Us  roots."  To  the  worda 
italiciied.  oinitt«d  in  Mr.  Bennett's  quotation,  I'rof.  Johnson  attaches  con- 
iriderablo  importance,  remarking'  that  "  tbe  selective  power  of  the  plant  as 
naiiifeated  towards  the  medium  that  inyesls  its  roots  is  one  thing-,  and  tbe 
nlecli*e  powers  of  the  tissues  towatds  the  substances  dissolved  in  the  cell- 
joices  is,  in  many  cases,  or  may  be,  another; "  and  wishes  it  to  be  understood 
that  it  13  of  the  former  and  not  the  latter  phenomenon  that  he  has  proposed 
whftl  he  cooaiders  an  "  adequate  and  rational  explanation."  The  misrepte- 
atntelion  is,  we  ore  assured,  quite  unintentional,  the  immediately  succeeding 
Hntence  in  the  bonk,  "  the  tame  principles  govern  the  transfer  of  matl«FB 
fimn  coll  to  cell,  or  from  organ  to  organ  within  the  plant,"  appearing  to 
Mr.  Bennett  to  remove  the  effoct  of  the  limitation  conveyed  in  the  words 
qnoted  above.  There  appears  also  to  be  some  difference  between  the  two 
writen  in  the  nse  of  the  word  "  tissue,"  the  English  writer  using  it  iu  the 
oidinuy  sense  of  agglomeration  of  cells,  the  Americiui  apparently  in  some 
lli^tly  different  sense.  Prof.  Johnson  also  points  out  that  in  "  How  Crops 
Oiow  "  he  baa  adduced  evidence  which  appears  to  show  conclusivelj  that 
nliea  ia  unessential  to  the  growth  and  perfect  development  not  only  of 
I^aminous  plants,  but  of  all  its  various  cereals. 

Sochi  $  Lehrbuch  ikr  Boianik. — We  are  glad  to  hesrthat  an  English  trona- 
lation  of  this  most  important  work  is  about  to  he  published  by  the  Claren- 
don Press,  Oxford.  The  translation  will  be  made  from  tbe  third  edition, 
just  published  at  Leipzig,  and  greatly  enlarged,  as  compared  with  previous 
editions,  by  Air.  A.  W.  Bennett,  assisted  by  I'rof.  Thiselton  Dyer;  and  the 
tmulslorB  will  also  annotate  the  work  on  those  points  where  the  Oerman 
author  does  not  appear  to  have  taken  fully  int^  account  the  most  recent  re- 
aearchos  of  French  or  English  workers.  AU  the  beautiful  woodcuts  illus- 
bating  the  original  work  will  bo  j'eproduced  in  the  English  translation. 
The  "  Lehrbuch  ''  was  among  the  works  recently  recommended  by  the 
Boaid  of  Studies  of  the  Natural  Science  School  at  Oxford. 


CHEMISTRY. 


Tht  Chemistry  of  Safrtmine. — Dr.  Hofmann  and  Herr  A.  Geyger  have 
lecently  presented  a  paper  to  the  Royal  Society  ("P.  R.  8,"  No.  140), 
in  which  they  have  given  us  nearly  the  entire  chemical  history  of  this  im- 
portant body.  With  regard  to  the  substance  itself,  apart  from  ita  salts,  they 
gaj  that  it  occurs  in  commerce  either  as  a  solid  body  or  en  pile.  In  the 
^olid  slate  it  forms  a  yellowish-red  powder,  in  which,  together  with  con- 
^Hetftble  quantities  of  chalk  and  common  salt,  the  cUlorbydrate  of  a  tiscJ 
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tonal  liasa  mftv  be  reongniaeiL  The  pure  iye  is  easily  xeparated  fom  end 
aiLfrftnine.  It  is  only  neceseAry  to  oxhanet  the  commaivial  prodnrt  « ' 
boiling  wal«r ;  on  cooling;,  the  filtrate  Jepodts  a  ilightly  crystalline  gulwtsnc 
which,  after  gevend  reciyBtalliBation?  from  boiling  mater,  leaves  no  re«ida 
on  ignition.  Diuingthese  operations,  however,  the  salt  andargoes  percefrtibi 
alteration ;  nith  every  recr}'«t&lli«ation  il  b«coiiiea  more  soluble  and  la 
cryrtalline.  These  alterations  depend  upon  the  (eptiratioD  of  chloTby<tiJ 
add  from  the  ealt.  In  fact  the  percentage  of  chlorine  is  found  to  d' 
in  the  pnniiict  of  sucpessive  crFsLalliMtionB :  thus  the  product  of  the  tl 
contained  848  per  cent,,  that  of  the  fourth  crystallisation  only  7'40  per  m 
Addition  of  chlorbydric  acid  to  the  mother  liqu'.irs  nt  oncu  n^prodnce 
crystalline  precipitate.  This  instubility  of  the  clilorhydmte,  anil  in  UeU  ■ 
may  even  now  be  etsted,  of  the  salta  of  safranino  in  general,  has  veij  o 
Kderahly  impeded  the  study  of  this  body,  and  often  materially  affected  the 
accuracy  of  the  analytical  reiults.  In  order  to  obtain  the  normal  salt,  thf 
boiling  liquid  during  the  Inst  crtelalli nation  had  always  to  be  acidified  witk 
chlorhydric  acid.  The  iiuthora  also  describe  rather  fully  the  chlortiTdiib^ 
nitrate,  sulphate,  oxalate,  and  picrate  of  the  hose,  but  we  hare  not  apace  fc 
a  further  abetract 

Tie  Senativenen  of  CoUodimi  FUnu. — Dr.  J.  W,  Drnperhaa  an  intere 
note  on  this  subject  in  "Silliman's  American  .Iniimnl"  for  January.    Uesi 
that  the  silver  compounds  of  collodion  absorh  the  radiations  falling  oi 
which  are  capable  of  producing  a  photographic  effept.     Yet  sensitive  as  it  i 
collodiou  is  very  far  from  ha^'inj;'  its  maximum  senaiiiveness,  as  it  sfaoira  t 
the  following  experiment,  which  is  of  no  small  interest  to  pbotograpIiQi 
I  took  live  dry  collodion  plates,  prepared  by  what  ia  known  ns  the 
process,  and  having  made  a  pile  of  th«m,  caused  the  myi  of  a  gas  1) 
pass  through  them  all  at  the  some  time.    Ud  developiog  it  was  found  tl 
the  first  plate  was  strongly  impressed,  and  the  second,  which  had  been  I 
it,  appnr«ntly  quite  as  much.      Even  the  fifth  was  considemhly  stainei 
From  this  it  follows  that  the  collodion  film,  as  ordinarily  used,  absorb*  n 
B  fractional  part  of  the  rajs  that  can  affect  it.     Could  it  he  made  to  ate 
the  whole,  it*  senBitiveneas  would  be  correspondingly  increased. 

PyriAogy,  or  Fut  Analyiit. — ^This  is  the  subject  of  a  series  (  ~  ' 
papers  by  Captain  W.  Bosa,  R,A.,  in  the   "Chemical  News"  {Feb.  1878 
They  are  too  long  for  abstract,  so  we  must  refer  our  readers  to  the  otii 

Sow  to  tacrrtain  change  of  colour  of  lAtmta  in  Allialitnelrical  Ajua 
A  paper  contributed  to  the  "Comptes  Kundns"  of  the  French  Aca< 
[Jan.  2~]  by  M.  L.  D'Henry  gives  a  description  of  a  Bimsen  gas-burner  • 
arranged  that  the  Hame  is  kept  constantly  saturated  with  sodium,  a 
that  while  the  blue  colour  of  litmus  appears  deep  black,  the  rod  edilM 
produced  by  the  addition  of  an  acid  appears  as  colourleas  w  watn 
thus  aObrdiog  a  better  means  of  ascertaining  the  precise  momuit  wba 
the  alkali  is  saturated. 

HoK  'he  Loniion  Teitrict  look  after  Adulteration.  — The  scandalous  ■; 
adopted  by  these  bodies  has  been  exposed  in  on  able  fashion  in  the  *'  Ctu 
cal  News,"  Feb.  7.    The  writer  of  the  article  says  that  the  vestriu^  fi 
the  soke  of  economy,  offers  piJtry  100/.  or  150/.  n  year  to  the  salary  of  Uw 
medical  officers  to  undertake  the  aonlyses.  Now  what  is,  generally  ape 
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the  scientific  experience  of  tbeae  gentlemen  f  At  a  remote  period  of  their 
eUident  days  they  were  required  to  be  present  at  not  more  than  aiity  chem- 
twl  lectures,  and  eixtj  hours  of  the  moat  elementary  laboratory  practice; 
in  such  work  boya  in  the  Grammar  Schoota  of  Birminglinm  and  Man- 
chester could  excel  them.  Even  the  little  knDn-ledt;e  then  gained  has 
by  this  time  faded  away,  and  they  could  not,  off-hand,  establish  the 
ilitference  between  sulphate  of  zinc  and  Epsom  aalta,  much  less  the  presence 
iif  alum  in  bread,  or  bromide  in  iodide  of  potasrium.  Adulterators  may  con- 
linue  their  evil  practices,  relying  in  cases  where  detection  may  ensue  that  the 
criticism  of  an  able  chemist  will  so  damage  the  evidence  ns  to  render  con- 
liction  impossible.  A  humbling  picture  of  a  Local  GovemmBot  Board  en- 
gaged in  electing  an  analyat  was  lately  afforded  by  a  report  of  the  proceed- 
iags  in  a  recent  copy  of  the  "  Times."  The  request  of  the  medical  man 
ihat  he  should  be  authorised  to  spend  not  more  than  100/.  iu  fitting  up  a 
laboratoty  with  the  necessary  apparatus  for  his  chemical  work  was 
"  received  with  much  laughter."  A  veatrymnn  stated  that  he  possessed 
•  laboratory  in  which  he  could  do  almost  anything,  which  cost  only  20*. 

The  Action  of  Sodium  on  Amline. — At  the  meeting  of  tbe  ''  Chemical 
Sodrty  "  on  Feb.  6,  Dr.  H.  £.  Armstrong  said  that  he  was  induced  to  lay 
li^fote  the  society  the  results  of  his  experiments  on  this  subject  some  years 

'.-I'.U  Messrs.  Men  and  Weith  had  recently  stated  that  sodium  had  no 
(ion  on  aniline.    This  was  correct  for  temperature  below  tbe  boiling-point 

i  .'miline ;  but  when  tbe  two  substances  are  heated  in  a  sealed  tube  to  2(Kf 

ii-^  sodium  disappears,  hydrogen  ia  evolved,  and  a  colopbonium-like  aub- 

'.uice  produced,  which  appears  to  be  a  mixture  of — 

rcjij  rr.iij 


Na  and      N  ■!  Na 

H  In.. 


It  darkens  when  exposed  to  tbe  air,  and  is  decomposed  by  the  action  of 
water  with  formation  of  sodium  hydrate,  and  reproduction  of  aniline.  With 
nf^yl-aniline  the  action  is  only  partial  even  at  250°,  and  with  ethyl-aniline 
tfiere  U  no  action  eveu  at  300°.  The  simultaneous  action  of  potassium  and 
caibdnic  anhydride  on  aniline  gives  rise  to  potassium  carbonate  and  diphenyl 
catbainide— 

Tit*  Iktter  substance,  however,  is  not  always  produced,  and  even  under 
fiivoursble  drcumsUnces  the  amount  is  but  small. 

A  utrongly  decolourifmg  animal  charcoal. — Herr  Dr.  Granger  describes  this 
iatha  "Bayerisches  Industrie  und  Gewerbe-Blatt"  for  December  last.  Th» 
tomaoa  powdered  bone-black  ia  flrat  mixed  with  from  four  to  six  times  ita 
bollf  of  a  solution  of  from  four  to  five  per  cent,  of  .-rystalliBed  carbonate  of 
■oda,  md  boiled  therewith  for  some  time  ;  next  it  is  washed  by  decantation, 
ud  after  that,  treated  with  a  large  ciccss  of  dilute  hydrochloric  acid, 
tufficient  not  only  to  dissolve  tbe  carbonate,  but  abo  tbe  phosphate  of 
lime  it  contains.  (In  order  to  see  whether  enough  acid  bad  been 
idded,  a  small  sample  of  the  previously-filtered  fluid  is  tested  by  means  of 
unmtmia,  which,  when  added  in  slight  excess,  should  not  produce  a  tur- 
bidity.) When  tbe  mineral  matter  is  removed,  the  cbatcoaL  i&  t.liciici'&fgi^ 
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washed,  Hrft  bj  decsnlstion,  imd  next  placed  on  &  filter  and  wa«h«d  uotil 
tlie  water  exhibits  no  acid  reaction  ;  the  material  is  then  carefully  dried  •( 
from  ieO°  to  120°.  100  parta  of  crude  animnl  diarconl  yield  20  of  tie 
purified,  which  haa  highly  decolourising  propeiliee.  The  melhcd  teiiuirw 
time  and  patience. 

European  Paraffin  Oil  bida  fair  ero  long  to  do  away  with  Ibe 
trade  in  this  coal  product  It  appears  that  ["  Chemical  Sewb  "  Jan.  31]  ; 
Oalicia  large  quantities  of  the  petroleum  (in  eyery  respect  like  the  Aniel 
can)  occur,  and  accoTdlng  to  the  inrestigation,  made  hy  competent  engineei 
the  country  alluded  to  will  soon  be  able  to  compete  with  the  foreign  ln( 
in  this  article.  Well-boring  is  actively  pursued  in  several  localitiea,  bi 
none  bare  ns  yet  reached  the  main  oil-bearing  strata,  wbicli  are  known  U I 
at  depths  varying  from  1,000  to  1,G00  feet  below  the  aurfncc. 


GEOLOGY  AND  PAL-EOXTOLOGY. 

Prqfeuor  Marth's  ditcovery :  a  new  grcn^  of  foml  hhdn. — A  new  sul 
class  of  foMiil  birds  with  biconcaTe  TertahriB  has  been  quite  recently  iii 
covered  by  Prof.  0,  C.  Marsh  in  the  United  States  of  Amnric*.  Tl 
fossils  were  described  some  time  before  [Jan.  31, 1873] :  but  the  discoveri 
says  ["  Silliman's  Journal,"  Feb.  IST-I]  that  they  prove  on  further  inrest 
gation  to  possess  some  additional  characters,  nhich  sepatate  them  stQl  uai 
widely  from  all  known  recent  and  fossil  forma.  The  tj-pe  species  of  Itdl 
group  (Ichthyomit  diiglar,  Marsh)  has  well-developed  teeth 
These  teeth  were  quite  numerous,  and  implanted  in  distinct  sockete.  Tfaq 
are  small,  compressed  and  pointed,  and  all  of  those  preserved  are  mmiln 
Those  in  the  lower  JawsnumberabouttweD^ic  each  ramus,  and  are  all 
or  leas  inclined  backward.  The  series  extends  over  the  entire  upper  maipa 
of  the  deotary  bone,  the  front  tooth  being  very  near  the  extremity,  Th? 
maxillary  teeth  appear  to  have  been  pquallj  numerous,  and  essentially  tbc 
same  as  those  in  the  mandihle.  The  skull  is  of  moderate  size,  and  the  ejT« 
were  placed  well  forward-  The  lower  jnwe  are  long  and  slender,  and  tba 
romi  were  not  closely  uniled  at  the  symphysis.  They  ore  abruptly 
cntedjust  behind  the  articulation  for  the  quadrate.  This  extremity,  and 
espedally  its  articulation,  is  very  similar  to  that  in  somn  rec«nt  aquA 
birds.  The  jaws  were  apparently  not  encased  in  a  homy  aheoth.  ~ 
Bcapulni  arch,  and  the  bones  of  the  wings  and  legB,  all  conform  ckwJytt 
the  true  omitblc  type.  The  sternum  has  a  pronunent  keel,  and  nloogatd 
grooves  for  the  expanded  coracoids.  The  winga  were  large  in  ptoportiDn 
ihe  legs,  and  the  humerus  had  an  extended  radial  crest.  The  mt 
are  united,  as  in  ordinary  birds.  The  bones  of  the  posterior  extmuitie* : 
semble  those  in  swimming  birds.  The  vertebrte  ate  all  biconcave,  Uie  oob' 
cavities  at  each  end  of  the  centra  being  distinct,  and  nearly  alike.  Whetbai 
the  tiul  was  elongated  cannot  at  present  he  determined,  but  the  hut  vtnttbn 
of  the  sacrum  was  imusually  large.  This  bird  waa  fully  adult,  and  i' 
large  as  a  pigeon.  With  the  exception  of  the  skull,  tbe  bones  do  not 
to  have  been  pneumatic,  although  most  of  them  are  hollow.      The 
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H  ckniivorDiiB,  and  probablj  aquatic.  The  bird  beltings  to  tbs  ncir  aub- 
daM  OdotUomilhea,  aad  to  tho  new  order  Ichthyurnithet. 

Aeival  Glaciers  in   California These  Lbtp  been  recently  discovered  bj 

Ms.  John  Muir,  and  are  fully  described  in  tbe  "  Overland  Uouthlj"  for 
December  last.  The  author  having  stated  bis  cursory  observations,  goes  oa 
to  tell  of  bis  more  ecientiflc  expenments.  He  mye  that  on  the  21st  of 
Angoat  lost  ho  planted  five  stakes  in  the  glacier  of  ML  McClure,  which  is 
atnated  east  of  Yoaemite  Valley,  near  the  summit  of  the  rang^.  Four  of 
these  stakes  were  exteoded  across  the  glacier,  in  a  strught  line,  from  the 
out  nde  toapoint  near  the  middle  of  the  glacier.  The  first  stoke  was  planted 
about  twenty-five  yards  from  the  east  bank  of  the  glacier;  the  second, 
ninety-fonr  yards;  the  third,  l'i2 ;  and  the  fourth,  S26  yards.  The  poaitiona 
of  these  stakes  were  determined  by  sighting  across  &om  bank  to  bank,  past 
a  plumb-line,  made  of  a  stone  and  a  black  horae-bair.  On  observing  these 
stakes  on  October  6,  or  in  forty-six  days  after  being  planted,  he  found  that 
tiake  No.  1  bod  been  carried  down  stream  eleven  inches ;  No.  2  eighteen 
inches ;  No.  3  thirty-four,  and  No.  4  forty-seven  inches.  As  stake  No.  4 
was  near  the  middle  of  the  glacier,  perhaps  it  was  not  far  from  the  point  of 
maximum  velocity — forty-seven  inches  in  focty-siz  days,  or  one  inch  per  day. 
Stake  No,  5  wbb  planted  about  midway  between  the  head  of  the  glacier  and 
Stake  No.  4.  Its  motion  be  found  to  be,  in  forty-wi  days,  forty  inches. 
Thns  these  ice-maeaes  are  seen  to  posaesH  the  true  glacial  motion.  Their 
HirfiRCea  ore  striped  with  bent  dirt-bends,  and  are  bulged  and  undulated  by 
inequalities  in  the  bottom  of  their  basins,  causing  an  upward  and  downward 
swedging,  corresponding  to  the  horizontal  awed^ng  aa  indicated  by  the 
curved  dirtr-bands.     The  Mt.  McClure  glacier  is  about  one-half  of  a  mile  in 

I     length,  and  the  aBme  in  width  at  the  bioadeet  place.     It  is  crevossed  on  the 
•witb-«ast  corner.     The  crevasse  runs  about  south-west  and  north-east,  and 

I     i>  several  hundred  yards  in  length.     It  Is  nowhere  more  than  one  foot  in 
iridth.   The  Mt.  Lyell  glacier,  separated  from  that  of  McClure  by  a  narrow 

I     oest,  ie  aboat  a  mile  in  length.      He  has  planted  stokes  in  the  glaciers  of 
"  Red  Mountain  "  also,  but  has  not  yet  observed  them. 

Activity  of  the  Volcano  of  Kilauea. — The  "Ilawatian  Gazette,"  quoted  by 
an  American  Journal,  states  that  it  learns  that  the  crater  ia  very  active. 
The  old  South  Lake  is  full,  and  running  over  in  two  broad  streams,  one  to 
Lbe  south  and  the  other  to  the  west.  A  number  of  beautiful  cones  were  in 
action,  and  sending  up  continuous  jets  of  lava,  Mr.  Jones,  the  proprietor 
of  the  Volcano  house,  describes  the  scene  as  finer  than  any  he  has  seen  for 
jeara.  During  two  weeks  a  number  of  slight  earthquake  abocks  have  been 
felt  at  Kapapala,  and  later  on  a  very  heavy  one  was  felt  at  Ililo — the 
heaviest  that  has  been  felt  since  the  great  shock  of  April,  18R8. 

7%e  Jaie  of  a  Powrrfid  Labi/rintAodont. — This  fosail,  which  was  partly 
described  by  Professor  Huxley  in  18S2,  baa  been  recently  very  fully  treated 
in  a  paper  by  Messrs.  A.  Hancock  and  T.  Atthey  in  the  "  Natural  History 
Transactions  of  Northumberland  and  Durham "  (vol.  iv.  part  2).  Mr. 
Altbej  dealt  with  it  in  a  paper  in  the  "  Annals  of  Natural  History,"  ia 
lS>fO;  but  the  two  authors  have  treated  it  at  aome  length  in  the  present 
CommunicatioD.  The  piece  now  described  and  very  excellently  figured  is 
a  portion  of  the  posterior  extremity ;  but  the  MtVcuW  ^toceaa "»  -wkqImi^. 
1-2 
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The  fragment  is  seven  inches  long,  and  measures  nearlj'  four  bcbea  fro 
the  alveolar  border  to  the  inferior  miwg^D.  There  is  just  two  incbesof  tl 
margin  perfect ;  ftnd  this  is  at  the  point  where  undoubtedlj  the  nunua 
deepest.  The  inner  surface  is  exposed  to  view,  and  is  concuve  longitudinBl? 
the  outer  surface  being  a  Uttle  oonve*,  as  is  evident  in  the  t 
tion  of  the  specimen  in  front.  The  bone,  which  is  in  n  verj  perfect  state  i 
preservation,  in  coQiposed  of  two  parallel  layers — an  inner,  the  Splen 
plate,  and  an  outer,  tba  dentnrj  piece,  and  is  stout,  particalHilj  itt  t 
alveolar  border,  where  it  ie  an  inch  thick ;  thence  it  becomes  ( 
thinner  to  the  longitudinal  middle  line:  here  it  is  scarcely  mora  thM 
fourth  of  an  inch  thick,  and  so  continues  to  the  inferior  margin. 
these  general  remarks  the  authors  deal  at  length  with  the  whole  subject. 

Death  of  Vrofeuor  Sedgwick. — It  is  with  profound  regret  that  we  hat 
to  acknowledge  the  death  of  this  veteran  geologist,  who  was  bom  n 
as  1786.  He  died  at  Trinity  CoUege,Cambridge,  ofwhichhe  was  nFelloil 
on  the  37th  of  January,  iu  his  8Bth  year.  He  had  held  the  chair  of  Woo 
wardian  Professor  of  Geology  in  the  University  since  1818,  and  his  w 
are  thoroughty  familiar  to  everyone  who  has  studied  geology. 

Profaior  Sedgmick's  Siicresior.—Tiie  "Geological  Magniine  "  (Marel 
informs  us  that  the  election  of  a  auccewwr  to  the  late  Professor  SedgwJd 
was  held  on  the  30th  February,  when  Mr.  Thomas  M' Kenny  Hughes,  HA 
of  Trinity  College,  was  chosen  by  a  majority  of  seven.  By  a  statute  of  th 
University,  the  election  must  take  place  within  one  month  from  tlie  vactnq 
being  declared.  No  fewer  then  nine  candidates  had  issued  appticatioii*  ( 
the  electors  who  were  the  members  of  the  Electoral  Roll,  conssting  of  0 
Heads  of  Houses,  ProfeseorB,  Univer^ty  Examiners,  and  resident  memlMn 
of  the  Senate.  The  candidates  were  as  follows:  llev.  O.  Fisber,  F.O.S,,  ■ 
Rev.  T.  G.  Bonney,  F.G.3.,  and  Messrs.  T.  M'K.  Hughes,  F.G.S.,  and  A.IL 
Green,  F.G.S.  (Cambridge),  Rev.  P.  B.  Brodie,  F.G.S.,  Mr.  W.  Boyd 
Dftwkina,  F.R.S,,  and  Mr.  T.  H.  G.  Wyndhnm,  F.G.S,  (Oifori),  Profe«fit 
Morris,  F.O.S,,  and  Professor  Martin  Duncan,  F,R,S.  (London). 

ITtt  Medalt  giixn  by  the  Gtologicat  Society,  and  the  Amxit<er»my  Addrat.— 
The  medals  were  given  away  at  the  Aaniveraary  Meeting  that  was  held  on 
Friday  the  21st  February.    His  Grace  the  Duke  of  ArgjU,  K.T.,  Prea- 
dent.  in  the  Chair.    The  Wollaston  Gold  Medal  was  awarded  to  Sir  Philip 
de  MatpBs  Grey  Egerton,  Bart,  M,P.,  for  his  eminent  sen-ices  to  PalsGoob>- 
logical  Sdence,  and  particularly  in  recognition  of  his  researches  in  fossil 
fishes.    The  balance  of  the  Wollaston  Fond  was  awarded  to  J.  W.  Jodd, 
Esq.,  F.G.S.,  in  aid  of  his  investigation  into  the  Geology  of  Sutberlandshu«, 
&c.    The  First  Murchison  Bronze  Medal  (together  with  a  part  of  (he     I 
Fund}  was  awarded  to  Mr.  William  Davies,   of  the  British  Museum,  i&fl 
recognition  of  bis  long  and  valuable   services,  rendered  during  a  paiiod  d^| 
thirty  years,  to  the  cause  of  PalaKintoiogical  Science,     The  hslance  of  tlH^| 
Murchi^n  Fund  was  awarded  to  Professor  Oswald  Heer,  of  Zurich,  in  aid  >■ 
of  his  researches  into  the  Miocene  Flora  of  Arctic  Europe,  Greenland,  and      ' 
America.    The  Anniversary  Address  was  then  delivered  by  His  Gno»  th" 
Duke  of  .-Vrgyll,  as  President,  in  which  he  ably  controverted  th«  theory  of     i 
a  Polar  Ice-cap  extending  to  the  South  of  Europe,  and  contended  that  evMi,M 
the  powers  of  glaciers  to  cut  out  \Blleja  aud  excavate  lakc-buina  had  bcM^I 
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nsUjT  over  eatimated,  and  ar^fued  that  tbe  valleys  down  which  the  glaciers 
fli>wed  exulAd  before  tbe  glaciers  occupied  them. 

Gigantie  FouiU  of  the  order  Diaocerata. — Professor  0.  Marsh  gives  an 
ucouni  of  these  in  ''SillimRn's  Journal"  (February),  aod  points  out 
wine  of  the  featureB  which  distinguish  these  fosails  from  the  Proboicidea. 
These  are : — 1st  The  absence  of  upper  incisors.  2ud.  The  presence  of 
I'aninee.  3rd,  The  preaenco  of  horns.  4th.  The  absence  of  lurgt  air  cavi- 
ties in  the  skull,  fith.  The  malar  bone  forms  the  anterior  portion  of  the 
lygomatic  arch.  6th.  The  presence  of  large  poetglenoid  processes.  7th. 
The  Iftrge  perforated  lachrymal,  forming  the  anterior  portion  of  the  orhit. 
6lh.  The  small  and  horizontal  narinl  orifice.  0th.  The  greatly  elongnted 
Dual  bones.  10th.  The  premaxillaries  do  not  meet  the  frontals.  11th. 
The  Ulei«l  and  posterior  cranial  crests.  12th.  Tlie  very  small  molar  teeth, 
lad  their  vertical  replacement.  13th.  The  small  lower  jaw.  I4th.  The 
uticiilatioD  of  the  astragoluH  with  both  the  navicular  and  cuboid  bones. 
IGtli-  The  absence  of  a  true  proboscis.  The  last  character  may  be  fairly 
iofened  from  the  short  Boterior  limbs,  tlie  moderately  lengthened  neck,  and 
the  very  elongated  head,  nhich  rendered  a  proboscis  unnecessary,  as  the 
nnisle  could  readily  reach  the  ground.  The  small  nasal  opening— smaller 
OTen  than  that  of  the  Rhinoceros  or  Tapir — also  testifies  agiunst  it,  while 
the  Bual  horns  and  tbe  sharp  decurved  canines  would  seriously  have  inter- 
ttni  with  eucb  an  organ,  had  it  been  present.  The  homs  of  the  Dinocerata 
were  a  remarkable  feature.  Those  on  the  nasal  bones  were  probably  short, 
dennal  weapons,  something  like  those  of  the  Rhinoceros,  but  much  smaller. 
Those  on  the  maxillariea  were  conical,  much  elongated,  and  undoubtedly 
formed  most  powerful  means  of  defence.  The  posterior  horns  were  the 
Uig«st.  and  their  flattened  cores  indicate  that  they  were  expanded,  and 
peiiuips  branched.  All  the  horn  cores  are  solid,  nearly  smooth  externally, 
sod  none  of  them  show  any  indication  of  a  burr.  Whether  both  sexes  bad 
boms  cannot  at  present  be  decided,  but  this  was  probably  the  cose.  The 
remains  on  which  this  description  is  based  are  all  bom  the  Eocene  deposits 
of  Wyoming.  A  more  complete  description,  with  full  illustrations,  is  in 
course  of  preparation. 


MECHANICS. 

An  Atmofpharie  Coal-irmdiaii  Machine. — In  the  "  Revue  do  Chimie " 
(January  2nd,  1873),  M.  7.,  lllanchet  gires  a  detailed  account  of  a  mechanism 
contrived  to  supersede  the  ordinary  methods  used  for  bringing  to  hank  the 
coal  wrought  in  pita.  We  learn  from  the  statistics  here  given,  that  this 
atmospheric  system  saves  a  grent  deal  of  labour,  and  is  far  more  effectual 
than  the  plans  now  in  use. 

Profmtor  Ti/ndnWs  Gift  to  the  Ammctim.~The  "  Scientific  American  " 
has  ■  highly  appreciative  article  on  this  subject.  It  says  (March  8th); — 
"  rrofossor  Tyndall  has  sot  us  a  noble  example  of  unselfish  liberality.  He 
lud  every  right  to  carry  with  him  to  his  home  all  the  money  that  bad  been 
fully  given  by  those  who  were  instructed  nnd  enchanted  hy  his  lectures: 
ittead  of  doing  so,  he  prefars  to  hand  it  back  fot  the  Wt^e^l  at  V^Q«b 
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who  (jnve  it,  and  in  did  of  the  common  cause  of  edentific  learning  in  which 
the  whole  woxld  takw  an  interest.  This  ia  an  example  worthy  of  imit^ 
tion.  The  truateee  who  have  charge  of  the  Tyndsll  Fund  will  no  doubt  fa 
glad  to  have  the  amount  increased  as  largely  as  our  wealth;  dtixene  mtj 
desire.  They  cannot  have  too  much  money  for  the  promotion  of  ongia*! 
reaearch,  and  it  is  equally  certidn  that  no  Lnvestigatioa  founded  upon  i 
BCientiGc  reaaoaing  can  l>e  made  in  vain." 

Improvemmt  in  Snfetij  Vnloes.—Tbis  consists  of  an  arrangemont  of  tpria 
loaded  safety-valves  for  marJDie  boilers,  dempiod  by  Messrs.  FoUit  an 
Wigiell,  of  Sowerby  Bridge,  and  lately  applied  by  them  on  board  a  steam 
ship  which  they  are  fitting  with  engines.  "  Engineering  "  says  that  111 
Tslves  are  of  the  ordinary  form,  and  are  fitted  with  the  usual  lifUng  geai 
but  on  the  top  of  the  ralve  box  are  fixed  two  cylindrical  csrangs,  each  tot 
tuning  a  helical  spring  whicli  Iteara  upon  a  disk  carried  by  the  spindle  i 
the  corresponding  valve.  The  lower  ends  of  these  spring  caeinga  ore  kep 
wt  and  wBier  tight  by  india-rubber  disks,  while  at  the  upper  end  oao' 
casing  is  titled  with  a  cap  secured  by  a  bolt  and  padlock,  this  cap  pieveotia 
the  spring  from  being  tampered  with.  The  volvea  are  quite  free,  and  cut 
turned  round  by  the  two  flat  places  formed  on  the  spindles  juat  above  tl 
valve  box  covL-r.  The  arrangement  is  a  very  simple  one,  and  the  plan  ( 
protecting  the  ^riiig  by  means  of  on  india-ruhber  disk,  which  closes  tl 
mouth  of  the  spring  ca»e,  and  at  the  same  time  does  not  interfere  with  tht-. 
play  of  the  valve,  is,  we  believe,  novel. 


MEDICAL  SCIENCE. 

Heat  Produced  in  Body,  and  EffecU  of  Expoture  to  CoW.— This  sabJM 
hsa  been  thoroughly  investigated  by  Dr.  Draper  of  New  York,  who  « 
municates  a  paper  on  the  matter  to  "  Silliman'a  American  Joninal " 
December,  1872.  After  giving  the  6gures  resulting  from  experiment*  G 
columns,  he  says  that  if  we  compare  the  column  representing  the  e 
dition  before  entering  the  bath  with  that  representing  the  condilie 
immediately  after  leaving  it,  we  find  that  in  both  experiments  the  eipasm 
for  one  hour  to  water  at  a  temperature  of  about  74°  F.  lowered  the  t 
perature  of  the  mouth  two  degrees,  of  the  armpit  four  degrees,  and  ol  ti 
temple  two  degrees.  The  rate  of  respiration  is  also  ^minisbcd  in  o 
two  and  in  the  other  four  movements,  and  that  of  the  pulse  twenty  beala  i 
one,  and  twenty-three  In  the  other.  It  is  therefore  evident  that  the  sff 
of  the  long  continued  application  of  a  degree  of  cold  such  as  that  1 
ployed  is  to  reduce  the  temperature  of  the  body  and  the  rate  of  reapirat 
slightly,  while  it  aficcts  the  rate  of  pulsation  in  a  very  profound  mani 
One  of  the  consequenceB  of  this  effect  of  cold  on  the  action  of  the  he 
was  a  great  reduction  in  the  quantity  of  oxygen  introduced  into  the  aysM 
The  rate  of  pulsation  being  reduced  nearly  one-third,  the  quantity  of  oiyg 
conveyed  into  the  interior  of  the  body  was  diminished  in  a  somewhat  ai  " 
ratio.  In  a  short  time  this  began  to  exert  its  influence  on  the  lU 
centres^  and  there  was  an  overwhelming  disposition  to  foil  asleep,  wUck  "fi 
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y  indulged  in  in  both  eiperimente  shortly  nfter  leaving  the  b&th, 
wttonlktiinding  the  strong  desire  to  keep  awoke  foe  the  purpose  of  record- 
iog  the  rates  of  piibe  and  respirHtion  at  givev  periods. 

On  Typhoid  Fever.—ln  Sir  W.  Gull's  lecture  on  this  subject,  which  wa 
ahonld  have  reported  eivlier,  it  is  remarked  that  two  hundred  and  fif^  years 
ago  one  of  tlie  kings  of  England  died  of  ague,  hut  now  by  improved  agri- 
culture and  drainage  the  disease  had  become  rare,  and  certtunly  very  few  die 
of  it.  Typhoid  fever,  he  naserts,  is  as  preveutiblu  as  ague,  and  two  hun- 
dred and  fifty  years  hence  deaths  from  it  will  be  as  rare.  The  disease  is 
caused  by  a  virus  of  nature,  which  may  get  into  the  healthy  body,  increase 
in  it,  and  destroy  it.  It  is  an  accidental  condition,  and  not  one  of  the  ordi- 
nary processes  of  nature.  The  origin  of  the  disease  is  somehow  or  other 
connected  with  drainage;  it  has  therefore  been  called  the  tilth  fever,  and  to 
get  rid  of  the  filth  is  to  get  rid  of  tlie  fever.  This  was  illustrated  in  the 
case  of  the  Millbank  IVison,  where  typhoid  and  dysentery  were  once 
thoroughly  established,  but  where  both  almost  wholly  disappeared  when  the 
water-supply  was  changed  and  efficient  drunage  provided.  In  his  closing 
remoika  on  the  treatment  of  the  disease,  the  lecturer  said  that  no  one  caa 
approach  a  case  of  typhoid  fever  without  paying  same  attention  to  hygiene- 
This  he  claimed  was  of  the  greatest  importance,  and  with  it  he  would  prefer 
to  cany  anyone  through  the  disease  by  wines  and  soups  and  &esh  air,  rather 
than  by  the  use  of  drugs. 

A  Collection  of  reruaian  SkuUi  nt  the  AiU/iropi/lvgicai  Society. — This 
«ociety's  museum  has  lately  been  enriched  by  the  presentation  of  a  splendid 
collection  of  Peruvian  skulls  of  vast  age  and  130  in  number.  They  we» 
dug  out  of  the  old  aboriginal  burying-grounds  of  Posamayo  and  of  Ancon, 
20  and  30  miles  north,  and  from  Cerso  del  Oro  about  100  miles  south,  of 
Callso,  Twenty-four  of  these  were  t.iken  by  the  Consul  bimaelt  from  the 
Buacas  of  Ancon,  and  are  probably  those  of  Chinchas  or  perhaps  Aymnras. 
The  A'uinliim  of  the  Ltmg-tiaue  in  Conmmption.—Dt.  W.  Marcet,  F.R.S., 
bu  contributed  a  valuable  paper  on  iMm  subject  to  the  "  Philosophical 
Bb^aiine."  Among  a  great  number  of  conclosions  the  following  especially 
bear  on  the  point  above  stated :  (a)  That  in  phthisis  a  ^ven  weight  of  qiu»- 
culai  tissue  contains  less  nutritive  material  than  it  does  in  health,  less  mature 
or  insoluble  tissue,  rather  more  water,  and  a  much  higher  proportion  of 
chlorine  and  soda,  (b)  That,  in  phthisis,  the  phosphoric  acid  and  potash 
effete  in  muscular  tissue  are  present  exactly  ii^tbe  right  proportion  for  the 
formation  of  a  pyrophospliate,  as  occurred  in  healthy  flesh.  This  shows 
that  tbe  process  of  waste  of  muscles  in  phthisis  takes  place  precisely  as  it 
did  while  iu  the  state  of  health,  and  confirms  the  result  relative  to  tbe  com- 
poeitioD  of  the  efl'eto  material  of  muscular  tissue,  eight  analyses  of  Seeli 
yielding  phosphoric  acid  and  potash  effete  in  the  proportion  of  a  pyrophos- 
phate, (c)  That  the  emaciation  in  phthisis  appears  due  mainly  to  die  blood 
not  being  ia  the  proper  condition  to  supply  nutritive  material  to  muscular 
tasme.  The  damp  or  wet  state  peculiar  to  muscles  after  death  from  phthieia 
appears  to  show  that  the  colloid  state  of  tiesh  in  that  disease  is  somevrhat 
deficient.  <d)  'L'hat  the  tubercular  or  adenoid  formation  in  pulmonary  tissue 
actually  undergoes  nutrition,  and  is  consequently  a  i/ronih,  the  phosphoric 
acid  and  potash  being  apparently  elimlnaled,  as  in  the  case  of  flesh,  under 
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tbe  fonu  of  a  crjstaUoid  pfaosplinlc.  Tlie  nutrition  ot  th«  Kbonrnul  powtfc 
oocouata  for  the  absence  of  kdv  tttull  of  decampoHtion,  wltiob  U  oeadj  io- 
Tsri&lily  observed  at  the  poEt-mortem  examination  when  performed  Bhoidy 
after  death  from  conaiiinption.  (e)  The  process  of  softening  of  lie  tober- 
cotar  substance  appears  due;  to  B  laat  of  colloid  power;  it  eon  hardlji' ' 
owing  to  an  increase  in  the  proportion  of  water,  as  there  U  but  tery  littfe 
more  water  in  Boftening  tubercular  langa  than  in  healthy  lungs. 

JTow  to  Dittinffuuh  Cancer  (*)  from  Innocent  Grojciht. — Dr.  L  N.  Dna- 
forth,  in  writing  on  the  subject  of  the  great  dilHculty  of  recogoiaing  caa 
cerous  growths  uoder  tbe  mtcroecopo,  eayi  that  in  coacluaion  he  would  Uf 
down  the  folJuwing  simple  rules  for  drawing  the  distinclion  betweMi 
innocent  and  morbid  growths :  whenever  a  description  of  one  of  the  oella  of 
B  mictoBCOpic  spedmnn  ie  a  description  of  all  of  its  celb,  the  chances  m 
ten  to  one  that  it  is  not  cancer ;  whenever,  on  tbe  other  hand,  the  cells  of 
auch  a  specimen  are  so  Taried  in  form  and  size  that  philology,  and  Ingenui^, 
and  imagination,  and  tbe  moat  unflinching  resolution  combined,  utterlj  Siil 
to  accompUsb  the  task  of  describing  them,  the  chances  are  as  t«D  lo  Mr 
that  the  specimen  is  from  a  malignant  growth,  whatever  maj  be  ita 
location. 


METALLUKGY,  MIXER.^LOOY,  AND  MINING. 

The  Manufacture  of  Iron. — A  lecture,  especiallj  interesting  to  iron  a 
8t«el  manufBCturers,  was  delivered  on  ThursdAj  etening,  March  90,  to  4 
crowded  audience  of  the  Fellows  of  the  Chemical  Society,  at  Burlington 
House,  by  Dr.  C.  William  Siemens,  F.R.S.,  on  the  manufacture  of  wrou^t 
iron  and  cast  steel  direct  from  iron  ore  by  a  new  method,  which  ia  in- 
tended to  supersede  most  of  tbe  present  operations.  By  this  process  til* 
blast  furnaces,  as  well  as  tbe  laborious  puddling  operations,  are  suppieowdf 
the  ore  being  simply  deoxidised,  and  tbe  iron  precipitated  in  a  nc 
specially  arranged  for  the  purpose,  from  which  it  is  withdrawn  i: 
of  blooms,  and  at  once  shingled  or  melted  into  steel.  The  special  f 
however,  and  the  one  of  the  greatest  interest  at  the  present  time,  is  t 
extraordinary  economy  of  fuel  effected  by  this  invention.  In  place  of  aoi 
four  tons  of  the  best  coni,  as  by  existing  processes  is  required  to  obtain  a  t 
of  wrought  iron,  but  38  cwt.  of  conI  of  an  inferior  coal  is  necessary  to  ptO" 
duce  the  same  weight. 

Changes  in  Coal  momij  to  EijionHre. — A  valuable  paper  on  this  subject,  b 
one  ton  long  for  abstract,  is  that  by  Mr.  IT.Engelmnnnin  the  "  Chemical  Nem' 
[Jan.  10,  18731.  Tbe  author  gives  actual  experiments  showing  the  e: 
loaawhich  coal  undergoes  by  sforaptf.  He  says  that  an  inlereating  eapwi- 
ment  was  mnde  some  years  ago  iu  Germany  to  teat  the  deterioration  by  e» 
poBure  of  S»ileaian  gas  coal.  A  quantity  of  coal  slack  whs  divided  in  tim 
parts,  One  part  was  directly  used  in  the  gas  factory,  another  after  hi 
been  housed  one  month,  and  the  third  after  one  month's  exposure  in  t 
yard.  The  relative  proportions  of  gas  obtained  were  13S,  111,  86.  1 
losaea  by  exposure  were  therefore  17':2  per  cent,  and  ^'5  per  cent.  1 
gas  coke  from  tbe  first  lot  was  serviceable,  from  the  second  and  third  u 
scrriceable.    The  rest  of  this  ps^r  Is  full  of  interest. 
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method  of  Astnt/inff  Lead  Oreshfia  beendeTised,  according  to  tbe 

^ChBinicBl  News  "  [Feb.  7,  1873],  bj  Hen-  A.  MaHcaziiai,  Previoua  to  re- 
dnciiig  the  galena  or  otber  lead  ore  to  the  metallic  state,  the  author  converts 
the  lead  preeent  in  the  ore  into  sulphate  bj  igniting  it  in  a  porcelnin  cruci- 
ble with  sulphate  of  animooia,  after  wbicb  tbe  ore  ia  treated  in  tbe  usual 
maimer.  The  flui  preferred  by  tbe  author  ia  that  recommended  by  Platt- 
wr,  conrastiDg  of  13  parU  of  carbonate  of  potaasa,  JO  of  dry  carbonate  of 
Hda,  6  of  pTeriously  fused  borai,  and  5  of  well  dried  atarch. 


MICROSCOPY. 

Tht  mtcroKopic  cliaraden  of  C'utloit. — Tbia  eubject  haa  been  frequently 
■ttempled  before.  However,  we  think  that  the  little  pamphlet  which  the 
Rev.  H.  Hig^a,  M.A.,  has  sent  ua,  ia  likely  Io,be  better  than  most  others. 
It  ia  illustrated  by  a  number  of  pbotograpba  of  tbe  cotton  of  different 
kinds  as  seen  beneath  tbe  microscope,  tjome  of  them  are  excellent.  But 
we  oonfeea  that  others  appear  as  though  they  were  photographed  firom. 
drawings. 

Value  of  Chloride  of  Gold  in  Microscopy. — Dr.  Woodward,  of  America, 
thus  expteased  bimaelf  recently  on  tbia  subject: — Attention  wna  first  drawn 
to  this  reagent  by  the  now  renowned  Dr.  J,  Cohnheim,  in  a  paper  on  the 
ending  of  tbe  sensitive  nerves  of  the  cornea,  publiabed  In  "  ^'irchow'a 
ArehiT."  vol  XMviii.  p.  .343,  March  1807.  It  is  true,  Dr.  Lionel  S.  BeaJe, 
tlie  following  year,  informed  bia  readers,  in  the  fourth  edition  of  "  How  to 
Worit  with  the  Microscope,"  that  "  Cobnheim's  drawings  alone  "  excited 
doubts  in  hia  mind  "  aa  to  tbe  accuracy  of  his  obaervations ; "  and  that 
bia  statements  ahould  be  receired  "  with  tbe  utmost  caution."  Neverthe- 
leai^  Cgbnhcim'a  observations  on  tbe  cornea  have  been  substantially  con- 
&na^  by  numerous  reliable  observers,  and  tbe  value  of  chloride  of  goM  aa 
■  liifitological  reagent  baa  becnuie  too  well  eatabliehed  for  any  authority, 
however  great,  to  sneer  it  away. 

A  new  form  of  Mount  for  Mierotcopic  objectives  ia  described  by  Dr.  R.  L. 
Haddox,  in  the  "  Monthly  Microscopical  Journal  "  for  January,  He  saya  that 
\p  otlieia  who,  lihe  himself,  occaainnally  do  a  little  glass  grinding,  the  follow- 
ing form  of  mount  may  prove  useful.  It  was  made  about  two  years  ago.  It 
consists  of  the  usual  outer  tube,  but  near  tbe  shoulder,  on  tbe  outside,  are 
turned  a  few  threaJa  of  a  coarae  or  fine  screw,  as  deaired,  on  which  works 
the  fine  adjustment  collni;  a  slot,  below  or  in  front  of  tbe  threada,  permits 
a  £teel  pin,  which  screws  into  the  inner  core  or  tube,  to  slide  up  and  down, 
according  as  tbe  collar  is  rotated,  the  inner  tube  being  carried  up  by  a 
couple  of  turns  of  steel  wire  forming  a  spring',  which  works  in  a  small  space 
near  the  neck  of  tbe  mount,  bearing  against  a  shoulder  in  front  and  above, 
against  a  stop  attached  to  tbe  top  of  the  inner  or  core  tube,  which  carries,  as 
usual,  the  back  and  middle  cells.  It  works  quickly,  easily 
siderable  range,  and  no  sensible  slip  j  moreover, 
difficnlt, 

bTie  calcareous  parts  of  the  tucking  fed  of  Echinut. — Thia  subject  has 
n  illustrated  in  a  paper  accompanied  by  a  plate  in  the  "  Monthly  ^u 
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[ucslJoumal"[Ft;b.],by  Mr.  C  has.  Stewart  Ilneaye  tliat  CUe  dt^ecriptioa 
these  parta  geneniUf  given  is  not  quite  correct :  ite  mnr^nai  spiDoa  do  sot 
stand  out  borizontallj,  but  project  fonvards  &om  the  Hat  anterior  eurfaoef 
this  atTBogemoDt  acems  to  enable  tbem  to  grsap  the  body  to  vhich  the  auck« 
is  applied  when  ita  centre  is  pulled  towards  the  animaL  The  part  of  t 
rosette  nearest  the  animal  is  very  complex,  each  plate  showing  a  depreaaion  al 
great  depth,  Bt>  that  the  inner  as  well  88  the  outer  marpn  of  the  rosette  is 
the  greatest  Ibiclmesa  being  found  a  little  to  the  inner  dde  of  the  centn:  ^ 
each  plate.  Just  inside  the  outer  margin  of  the  depressed  sreamajbese 
small  eztremel;  transparent  tubercle ;  it  is  upon  this  tubercle  that  the  uiglei 
of  thepolfgonal  ringiest,  and  to  the  conatantmotion  of  theringupan  the  rosette 
must  be  attributed  the  soUditj  and  consequent  transparency  of  the  tubercle. 
The  posterior oontignoua  edges  of  the  plates  of  the  rosette  are  bevelled  off,«a 
that  their  anterior  djamelel  is  greater  than  their  poaterior ;  the  result  of  Uiil 
is,  that  when  the  posterior  mar^ns  of  all  the  platas  are  brought  together  tl 
Bntcrior  surface  of  the  entire  sucker  is  rendered  convex,  and  so  becomes  d< 
tached  horn  the  body  to  which  it  was  fixed,  whereas,  when  the  postorioB 
mar^B  are  separated,  the  front  eurliuse  of  the  sucker  becomes  ooncATe,  an4 
the  marginal  spines  grwp  like  claws  any  inequalities  of  the  body  to  whick 
tbey  are  applied, 

Gmdlach's  ObjeHinfs  will  henceforth  come  from  America  instead  of  trim 
Oennanv.  We  hear  that  Herr  Gundlach  has  gone  from  Borlin  to  Uw 
United  States. 

A  Hauiatoioon  in  Suman  Blood  has  been  discovered  and  described  b| 
I>r,  B.  T.  Lewis,  in  a  book  which  lie  baa  published  oa  the  subject.  It  ! 
published  at  the  office  of  the  Superinteodent  of  Oovemment  printing  & 
Calcutta, 
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Srowning'i  Faaerij^ic  Biancular  Opera  or  Htld-Qlau. — Thie'l 
which  we  can  honestly  recommend  as  an  excellent  opera  or  Geld'4 
admirable  as  the  former,  bringing  out  the  figures  with  marvdlouc  a 
nees,  and  hsTing  a  very  large  field  of  view.  Used  as  the  latter,  its  Bdran 
tages  are  still  striking ;  for  iu  the  dusk  of  evening,  or  when  a  a 
deal  of  mist  or  fog  is  about,  it  brings  out  the  objects  with  a  very  great  de^ 
of  diHtinctpess.  There  is  but  one  slight  objeclioo,  and  that  refers  umply  t^ 
its  weight ;  Lowerer  this  is  an  objection  that  will  occur  to  very  few,  uul  t 
those  who  can  afford  tbe  Aluminium  form  it  disappears  at  ouce.  Its  eye  et 
field  glasses  being  each  compounded  of  three  lenses,  there  are  in  all  twelfi 
glasses,  so  that  chromatic  and  spherical  aberra^un  are  Irugely  cou 
balanced.  Altogether  it  has  so  very  many  advantages  ovec  the  i 
Binoculars  that  we  bare  seen,  that  we  ci^nfidently  award  it  very  high  praii 
indeed. 

Nature  atul  Duration  of  Discharge  of  a  Lrydai  Jar. — I'rof.  0.  N.  1 
who  has  inrestigated  this  question  ("  Sillinmu's  American  Jounuil,"  Noi^ 
1873),  sums  up  his  DpinioDs  as  follows,  lie  says  that  if  a  l>eydeii  jar,  of  J 
selected  size,  with  u  fixed  striking  distance,  be  connected  with  an  indue  ' 


C'lil,  the  act  of  ascitin^  tlie  coil  iriD  ehtr^  and 
woT  the  jvisdimiDished,  it  will  be  cbttgodaad 
ihf  luieol  will  begin  to  tniogle  iuelf  wiili 
■lie  rtill  furtlier  diminiahea,  will  final]; 
.      (dfit  iaerident  tJiat  we  maj  regard 
I     Jiyei'  of  air  a  iuilliin«t«t  thick,  as 

of  Ibe  »mes. 
'         The  f^tectruiii  of  Lij/htninff  bu 

&  BoUen.  (S.  A.  J.  Dec)  He  ujs  that  tnmt  lh«  Aeat  Bf^itm^  ha 
Rpeatedlv  obtained  series  of  bright  band*  in  the  gnen,  faot  tfca  ndik  ami 
jaleoeitf  'of  tlie«e  bright  bands  ctmtiDiiallj'  changed.  Of  the  kii^ht  ^lA 
diarp  lines  be  saw  but  three : — 1,  line  in  green ;  3,  Ene  in  Vbtt ;  3,  Ene  a 
riolet  (or  extreme  blue  ?).  Theae  vera  Been  baqaM^y,  and  |[»iiil  linmm 
those  of  ooe  flash  would  be  immediately  ancCMdad  lijr  Ifcoae  </  th«  Iblkrw* 
iog  flash,  thus  giving  him  a  mea&a  of  assuring  tmnartT  that  the  Maw  finea 
appeared  as  well  Id  pontiim  u  is  cokmr.  The  necnd  set  he  r^aiile  aa 
trustwortfaT.  The  obaen'ations  were  taken  at  Weat  Point,  N.  Y^  Atjgiut 
-2-^d.  laii,  at  ROO  P.H.,  looking  towBtd  the  eaat  throogh  a  Tioleut  tain. 
The  spectroscope  wna  first  directed  towwd  the  Aj,  and  the  ipectrum  with 
dark  Uoea,  which  wasconetanllj  seen,  was  mapped  aa  below,  and  the  follow- 
ing notes  taken : 

Gnmc  Brf- 


The  spectroacope  was  then  turned  to  the  lightning,  and  with  the  above 
dark  lines  aa  reference  lines  the  following  bright  lines  were  mapped;  (o) 
bright  line  lex  refranj^ble  than  red  end  (border)  of  spectrom,  L  e.,  e^tra  red ; 
(i)  bright  line  slightly  more  re&nngible  than  4 ;  (c)  bright  lioe  near  5  or  6 
"green  or  blue;"  (if)  bright  line  in  blue  between  0  and  7,  once  seen, bright 

Tht  Wear  of  Stone. — At  a  meeting  of  the  "  Literary  and  Philosophical 
Sode^  of  Manchester  "  (too  late  for  the  la^t  number  of  this  Journal)  Dr, 
A.  Smith  said  that  be,  like  others,  had  obseired  that  the  particles  of  stone 
moat  liable  to  be  in  lung  contact  with  rain  from  town  atmospheres,  in 
England  at  least,  were  moat  subject  to  decay.  Believing  the  add  to  be 
the  cause,  he  supposed  that  the  endurance  of  a  siliceous  stone  might  be 
Boinewbat  measured  by  measuring  its  resistance  to  acids.  lie  proposed 
therefore  to  use  stronger  solutions,  and  thus  to  approach  ^)  the  action  of 
long  periods  of  time.  He  tried  a  few  specimens  in  thb  way,  and  with  most 
promising  results.  Hcces  of  about  au  inch  cube  were  broken  bj  the  fall  of  a 
hammer,  and  the  number  of  blows  counted.  Similar  pieces  were  steeped 
io  weak  add;  both  sulphuric  and  muriatic  acids  were  tried,  and  the  latter 
preferred.  The  number  of  blows  now  neceaaarj  was  counted.  Some  sand- 
stones gave  way  at  once  and  crumbled  into  sand ;  8am«  resisted  long.  Some 
very  dense  siliceous  stone  was  little  aSected ;  it  bod  stood  on  a  bridge 
imaltared  for  centuries— in  a  country  place,  however,    These   trials  were 
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mere  bpginuing?;  he  iirrniigeii  for  a  very  eiteasive  set  of  experiments  to  bo 
IDKde,  BO  as  to  li:(  on  a  BtondHnl  of  cotnparisciii,  but  bas  not  found  ti 

Water  Supply  tu  the  Vinina  Exh^iliim.—T)\\s  is  given  in  the  •' Joomal 
fiir  Gasbeleuchtung"  No,  20,  1872,  from  Trhicli  it  ftppean  Ihnt  the  total 
quanti^  of  water  to  be  supplied  for  nil  purposes,  inclusive  of  fountains, 
driving  of  machinery,  &c.,  amounts  to  1,240  cuWo  mitre*  per  hoar—* 
quantity  sufficient  for  a  population  of  200,000, 

Dei^h  of  Lieutenant  Maury. — Tbia  distinguiabed  American  phjddst 
died  at  Lexington,  Virginia,  on  the  let  February.  He  vriu  tb«  autbm  of 
several  works,  among  which  may  be  mentioned  the  "  Pbjfacal  Geogwphy 
of  the  Sea,"  nnd  onfi  on  Navigation.  He  was  astronomer  to  the  South  S<a. 
Exploring  Expedition  under  Commodore  Jones,  and  waa  at  one  time  in 
charge  of  the  depot  of  charts  and  instrnments,  which  served  as  a  nncleua  for 
the  National  Observatory  and  HjdrographOtticooftheUnittd  States,  of  both 
of  which  he  became  superintendent.  Uia  labours  in  organizing  the  obsetra- 
tiona  as  well  as  bis  investigations  in  connection  with  the  winds  and  currenta 
of  the  sei^  are  familiar  to  all.  The  King  of  Prussia  presented  him  with  agnld 
medal,  and  the  Emperor  of  Austria  gave  him  the  lai^  gold  medal  of  the 
Arta  and  Scieoces  as  a  recognition  of  hia  services,  He  baa  been  liring 
in  retirement  for  some  time. 

The  Royal  Sucielg't  Ritmfurd  Medal, — It  aeems  that  the  Rumford  Medll 
baa  been  awarded  to  Anders  Jonas  Angslrom,  For.  Memb,  R.S.,  for  his  n 
searches  on  Spectral  Analysis.  The  limitation  in  time  attached  to  the  ad< 
judication  of  the  Kumford  Medal  compels  the  Council  to  connect  this  award 
with  the  latest  of  M.  Angstrom's  published  memoirs;  but  thej  are  0 
insensible  to  the  circumstsjice  that  this  is  but  the  termination  of  a  long  k 
valuable  series.  SI.  Angstrom's  researches  generally  are  described  with 
great  clearness  in  the  late  Fre^dent's  Address  at  the  Anniversary  Meeting 
of  1870.  To  the  subjects  there  mentioned  need  only  he  added  a  mathema- 
tical theory  of  the  Conduction  of  Heat. 

Fro/euor  TyiidalVt  Secefition,  In/  the  Riyai  Institution  on  his  return  /roi 
America. — At  one  of  its  March  meetings  the  Royal  Institution  very  properly 
passed  a  resolution  congratulating  Professor  Tyndall  on  bis  safe  retora  ti 
England,  and  eipresung  satisfaction  at  the  vary  admirable  muiner  il 
which  he  had  been  received  in  America.  The  Institution  had  also  t 
return  Professor  Tyndall  its  thanks  for  his  generous  ^ft  of  the  ipleiHiid 
and  elaborate  apparatus  which  he  bad  U)=ed  during  his  lectures  ii 
The  Americans  have  to  thank  the  Professor,  too,  or  rather  they  have  thukel 
him,  for  his  noble  gift  of  the  profits  of  his  lectures  as  a  fund  t 
jotuig  Americans  who  proposed  a  scientiUc  tour  through  Europe, 

Electric  and  Gat  Lighig  are,  we  are  informed  by  the  ■■Times,"  lobeshortl] 
exhibited  from  the  clock-tower  of  Westminster,  It  is  further  proposed  thai 
the  trial  of  the  two  shall  be  at  the  expense  of  the  experimenlers.  The  cui> 
Tent  in  the  electric  will  be  generated  by  a  comparatively  novel  and  rvraark 
able  mng  no  to-electric  machine  moved  by  alcam  power,  which  n  higl 
authority  in  this  country  pronounces  to  he  a  decided  step  in  (ulvtnca  4 
every  other  machine  of  the  kind.  The  Utter  is  in  operation  at  t 
lighthouses  on  the  Irish  coast,  nnd  may  in  favournble  weather  he  siien 
distance  of  twentv-flve  miles. 
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Tkt  Nan  Gat  and  Ha  rruiptete.~}ST,  CrookeB,  F.R.S.,  gives  in  tha 
"Chemical  News"  Feb.  13 1  at,  an  account  of  b  visit  he  paid  to  the  new  works, 
uid  of  the  results,  as  far  as  he  can  judge  of  them.  He  does  not  seem  at  oil 
tn  report  faroumhlj — indeed  we  du  not  bcp  that  he  could  do  othetwifle.  The 
CoUowing  is  a  quotation  from  the  Report :  "  The  new  process  ciuma  to  effec 
a  great  saving  in  regard  to  expense.  One  ton  of  conl  by  the  old  process 
jielda.  Id  round  numberfi,  10,000  cubic  of  feet  of  gas  i  whereas  hy  the  new 
one  ton  of  coke  aUotild  yield  from  iaO,000  to  150,000  cubic  feet,  or  possibly 
even  more.  The  result  is  stated  in  the  Prospectus  to  be  that  the  Ihboiir  of 
tweo^-nine  out  of  every  thirty  men  will  be  saved.  In  another  part  of  the 
fame  Prospectus,  we  are,  however,  told  that  the  saving  of  labour  will  be  '  to 
the  extent  of  50  per  cent.,'  so  that  thero  appears  some  ambiguity  in  the 
matter.  Messt*.  Quick  and  Son,  the  engineers,  report,  as  the  result  of  their 
experiments  and  calculations,  that  'gas  of  16}  candle-power  may  he  manu- 
lkctui«d  at  A  cost  of  It.  7^d.  per  thousand  cubic  feet.'  Such  a  consumma- 
tioD  is  devoutly  to  be  wished,  but  its  realisation  must  obviously  depend  upon 
s  somewhat  simplex  set  of  conditiona  The  managers  of  the  undertaldng 
do  not  hope,  we  understand,  to  get  their  processes  ndopted  in  large  English 
towns,  for  the  present  at  any  rale.  Trobably  they  are  wise,  for  if  they  did 
tbey  wonld  at  once  be  met  with  the  dilHculty  —  Where  is  the  necessary  coke 
to  come  &om  if  the  old  mode  of  gss-making  be  abandoned  ?  Charcoal,  or 
even  wood,  would  hardly  be  proposed  as  a  substitute  in  this  country.  In 
many  foreign  countries  the  case  is  very  different,  and  it  eerUiialy  appears 
poamble,  or  even  perhaps  probable,  that  in  places  where  wood  is  cheap  and 
coal  very  dear,  tiiis  process,  or  some  slight  modification  of  it,  may  be  adopted 
with  advantage." 


ZOOLOGY  AND  COMPAR.\TrVE  ANATOMY. 

American  Dredging  ex-ptdittoag. — Some  of  the  results,  on  a  smaller  scale 
than  we  may  expect  from  the  "  Challenger  "  expedition,  but  still  important 
enough,  have  been  published  by  those  who  accompanied  one  of  the  late 
.\merican  excursions.  They  have  been  put  together  in  form  of  a  set  of 
contributions  to  "Silliman's  American  Journal  "  [Jan.  187.j  and  following 
oumbera].  They  are,  however,  much  too  long  for  abstract,  but  nevertheless 
the  objects  to  be  attained  by  the  expedition  are  very  distinctly  defined  in  a 
series  of  statements  extending  to  about  a  dosen  of  wbicli  the  following 
struck  ua  as  Eoologically  of  most  importance: — 1st,  the  exploration  of 
the  shores  and  shallow  water  for  the  purpose  of  making  collections  of  all 
the  olgie  and  marine  animab  living  between  tides,  on  every  different  kind 
of  shore,  including  the  numerous  burrowing  worms  and  Crustacea,  and  to 
ascertain  ad  much  as  possible  concerning  their  habits,  relative  abundance 
stations,  &c.  2nd,  the  extension  of  similar  otaervations  by  means  of  the 
dredge,  trawl,  tangles,  and  other  iostrutnents,  into  all  depths  down  to  the 
deepest  waters  of  the  Bay  of  Fundy,  and  to  make  a  systematic  survey,  as 
iplete  as  possible,  of  all  the  smaller  bays  and  harbours  within  our  reach, 
to  obtiun  complete  collections  of  the  animftls  and  plants,  and  to  ascer- 
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tain  the  precise  character  of  the  tuttora,  apedol  aUen'ioB  being  pud  to 
localities  kaowu  to  be  the  feeding  groiuids  of  vnlunble  fiBkes,  au<l  to  ihoM 
aoimnls  upon  which  they  are  knDwn  to  feed,  It  ii  belieted  that  when  the 
collections  nod  notes  made  by  the  writer  and  his  luaouates  during^  previoiu 
yeara  shall  have  been  combmcd  with  those  mode  during  the  past  seMoo,  we 
shall  have  a  tolerably  thorough  knowledge  of  the  phyaicol  character  and  life 
of  the  botbim  and  ehoroa  in  this  region. 

The  Life  History  of  the  Mticropode  has  lately  beea  given  to  the  Preoch 
Academy  by  M.  N.  Joly.  The  "Lens"  [Jan.],  commenting  on  the  faet, 
states  that  eight  years  ago  M.  AgosgiE  s^d  that  he  had  found  among  the 
fiab  tribe  metamoTphoaea  as  considerable  as  those  which  had  been  remarked 
in  repdlea ;  and  this  ts  a  case  in  point.  The  egg  of  the  macropodi 
bigger  than  a  puppy  seed,  when  hatched  is  perfectly  tianaparent  and  lighter 
than  water.  It  is  batched  in  about  dxty-five  hours,  Just  aa  ia  the  c 
the  egg  of  the  tench.  But  on  account  of  this  rapid  birth,  the  creature 
Barily  in  an  imperfect  stale.  It  malies  its  appearance  in  the  shape  of  a  tadpole, 
the  head  and  trunk  of  which  aie  attached  Co  alarge  belly,  the  tail  being  f(t« 
and  surrounded  with  a  natatory  membrane  which  is  exceedingly  transpanat 
Although  the  animal  seems  to  lisTe  no  striped  muscular  fibres,  it  i 
nimble  under  the  microscope,  and  is  not  more  than  a  millimeter  and 
in  length.  Its  head  baa  two  large  eyes  still  deprived  of  their  pigment ;  then 
is  no  mouth,  and  no  digestive  appnratiLS  either.  But  the  heart  is  already 
active,  and  some  circulation  is  perceptible  in  the  upper  part  of  the  tail 
There  are  no  gills,  so  that  respiration  muKt  be  effected  through  the  akio. 
There  are  no  secretory  organs  and  no  fins.  The  same  as  in  all  fiab,  tht 
aervous  ayslem  is  formed  at  an  early  period,  and  ia  compoeed  of  twA 
parallel  cords,  which  branch  out  into  the  head.  Of  the  skeleton  notluDg 
appears  as  yet  but  the  dorsal  cord.  Numerous  pigmentary  spoti  appMT 
all  over  the  body.  A  short  time  after,  the  mouth,  intestines,  liver,  and  air*, 
bladder  are  formed,  together  with  the  gills.  New  vessels  gradually 
their  appearance,  while  the  earlier  ones  are  obliterated.  The  caudal 
natatory  membrane  is  gradually  formed  into  two  pectoral  fins,  andbrilliani 
scales  cover  the  body,  and  from  that  moment  tha  crentnre  i 
shape  of  a  regular  fish,  Rete,  therefore,  we  have  changes  similnr  to  OuM 
which  are  observed  in  Planer's  lamprey,  in  insects  and  in  cruataoea.  Thii 
is  an  important  fact,  since  natumlista  had  hitherto  denied  the  existence  d 
such  changes  in  tish. 

The  Snake*  of  lnilia.~We  are  glad  to  see  that  Dr.  Fayrera'  fine  wo»k  ( 
this  subject,  which  was  much  referred  to  in  IVifeesor  Cireene';)  article  inn 
laat  number  of  the  rbpiilar  Scicace  Revirw,  has  been  very  well  recaved  by  tl 
French  Academy.  The  Academy  appointed  M.  Dumas  to  review  the  bnj 
and  state  the  results.  This  M.  Dumaa  has  done  in  a  short  but  miWt  fav.-OP 
able  notice  which  is  publiahed  in  the  "Comptes  Itendus"  (February  ii.  IW3) 

^/fttoiii^phiaAcBdetny of  Saeucei,—-WheaihanBvihaMingi6e,\inj>\titt^tbi 
fine  collection  will  be  displayed  to  the  general  public.  We  underBl«nl  tlia 
'1  ™  "^  '^  pOMBssion,  though  of  course  not  under  public  viaw,  m<  *" 
thana,000  minerals,  TOO  rocks,  65,000  fossils,  70,000  apedes  of  planta,1.0 
•t«»e»  of  ,»,ph,tes,  2,000  species  of  crustacean,.  COO  ap«cies  of  nyrispodfl 
lOd  arachn.d.«nB,  25,000  species  of  insects,  20,000  species  of  shell--    ^^ 
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!,  2,000  species  of  fiahes,  800  apecies  of  reptiles,  21,000  birds,  with 
the  nests  of  200  and  the  eg-ga  of  1,500  spedea,  1,000  tnammala,  njid  nenrly 
900  skeletons  and  pieces  of  ostealo^.  Most  of  the  species  are  presented  bj 
four  or  five  specimens,  so  that,  including  the  arcbieolugical  and  ethnologicid 
ckbinets,  space  is  required  now  for  the  BTnuigement  of  not  lesa  than  400,000 
objects,  as  well  as  for  the  ftceommodation  of  a  library  of  more  than  22,600 
Tolumea.  A  new  building  to  cost  half  a  million  dollars  ia  now  in  process  of 
erection. 

Tlte  Analomtf  of  the  Negro. — Professor  Agassiz  is  well  known  as  a  believer 
in  the  view  that  the  dilTerent  races  of  luaa  are  specifically  distinct.  But  in  a 
recent  lecture,  ns  reported  by  one  of  the  American  journals,  he  aeema  to  have 
gone  too  far.  He  ssya :  "  I  have  pointed  out  over  a  hundred  specific  differ- 
ences between  the  bonal  and  nervous  systems  of  the  white  man  and  tbe 
negTO.  Indeed,  their  frsmea  ore  alike  in  no  pnrticulor.  There  ia  no  bone 
in  tbe  negro'a  body  which  is  relatively  the  same  shape,  size,  articulation,  or 
chemically  of  the  same  composition  as  that  of  tbe  white  man.  The  negro's 
bones  contain  a  for  greater  proportion  of  calcareous  salts  than  those  of  the 
white  man.  Even  the  negro's  blood  is  chemically  a  very  different  fluid  irom 
that  which  courses  in  tbe  veins  of  the  white  man,  The  whole  physi- 
cal organisation  of  the  negro  differs  quite  ns  much  from  tbe  white  man's  as 
it  doee  from  that  of  tbe  chimpanzee — that  ia  in  his  bonea,  muscles,  nerves 
and  iibres,  the  chimpanzee  has  not  much  farther  to  progress  to  become  a 
white  man.  This  fact  science  inexorably  demonstrates.  Climate  has  no 
more  to  do  with  the  difference  between  tbe  white  man  and  the  negro  than  it 
baa  with  that  between  the  negro  and  tbe  chimpanzee,  or  between  the 
horse  and  tbe  ass,  or  tbe  eagle  and  the  owl.  Each  is  a  diatinct  and  separate 
cieatioD.  The  negro  and  the  white  man  were  created  as  spei^cally  different 
as  the  owl  and  the  eagle.  They  were  designed  to  till  different  places  in  the 
system  of  nature.  The  negro  ia  no  more  a  negro  by  accident  or  misfortune 
than  tbe  owl  is  the  kind  of  bird  he  is  by  acddent  or  misfortune.  The  negro 
is  no  more  the  white  man's  brother  than  the  owl  is  the  sister  of  tbe  engle,  or 
the  ass  tbe  brother  of  the  horse.  How  stupendous  and  yet  how  simple  is 
the  doctrine  that  the  Almighty  Maker  of  the  universe  has  created  different 
^ecies  of  men,  just  as  He  has  dilTerent  species  of  tbe  lower  animals,  to  fill 
different  places  and  offices  in  the  grand  machinery  of  nature." 

Nim-para»Uw  marine  Copfjtoda  of  the  north-east  of  Englnitd. — A  very  fuil 
Cat  of  these,  accompanied  by  a  capital  pur  of  plates,  has  been  published  in 
the  "  Nat.  Hist.  Trans,  of  Northumberland,  &c.,"  by  Mr.  George  S.  Brady, 
C.M.Z.S.  [toI.  iv.  part  ii.1,  He  slates  that  this  list,  though  embracing  all  the 
-vpeciefl  at  present  known  to  him  as  inhabiting  this  district,  must  be  taken 
oflly  as  an  instalment  of  what  an  exhaustive  survey  would  no  doubt  reveal. 
Theexaminationof  these  little  creatures  is  exceedingly  tedious  and  laborious, 
the  points  of  difference  being  often  indislinguisbable  except  with  tolerably 
high  microscopic  powers.  Thus  a  very  small  gathering,  if  it  contain  any 
great  variety  of  species,  will  often  occupy  many  hours  in  its  examination. 
By  far  tbe  greater  number  of  species  noted  by  Ibu  author  or  described  by 
foretgn  authors  are  free-swimming  animals ;  some  have  a  special  predilection 
for  the  fronds  of  fuci,  and  others  for  muddy  localities  or  the  bed  of  the  sea; 
but  little  is  yet  known  of  the  graund'inhabiting  forms,  and  among  them 
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there  remains  doubtless  b  rich  Unrrest  for  future  wllector*.    Thai  foUw 
lbs  IbE,  which  wc  niiut  refer  our  rend«r«  lo. 

/(  Bipalium  allied  to  the  Leecha  f—Mr.  fl.  N.  Mosele;,  HA..,  irha  Iw 
described  the  ftnaloniy  of  t^ia  creature  tn  the  "Proceeding's  of  the  Rojil 
Society "  [Feb.  '20],  Blalfs  th&t  in  consideriDg  the  genenl  matomj  of 
Bipalimn,  it  iaim^oiiiible  to  help  being  Struck  by  th«  nuuij  points  ofn 
seiublfuice  between  ihia  animal  and  a  leech.  Mr.  Herbert  SpcDcer  bu,  in 
bis  "Principles  of  Biolo(rj,"ptai'ed  a  gulf  between  Plannriaos  and  leediii, 
by  denoting  the  former  as  Becondary,  the  UUer  as  tertiary  aggregklei,  n 
called  be>cause  coDustiog  of  a  series  <j(  eecondary  nggregBtes  formed  a 
behind  the  other  by  a  process  of  budding.  It  is  obviuua,  howeTer,  Ihitt  t 
single  Ifeech  is  directly  comparable  to  a  single  JUpaiium,  The  suoccnn 
pairs  of  testes,  the  posil40D  gf  the  introniitt^ut  geoeiatire  organs,  the  ttJU, 
of  the  digestive  tract,  and  most  of  all,  the  pair  of  posterinr  cifCA,  u 
dently  homologous  in  the  two  animnls.  Further,  wuro  leeches  really  Wt- 
tiary  aggregatos,  the  fact  would  surely  come  out  in  their  development,  at 
at  least  some  indicatiou  of  the  mode  of  their  genesiii  would  surTire  in  the 
development  of  bouc  annelid.  Such,  however,  is  nut  Ibe  oue.  The  yoonj 
worm  OT  leech  is  at  first  unsegmeated,  like  a  Plaaarino,  and  the  tracea  a 
aegmentntion  appear  suhsequeully  in  it,  just  as  do  the  proture 
vertebrstes,  which  Mr.  Spencer  calls  secondnry  aggregates.  If  Mr.  SpeoceiV 
hypothesis  was  correct,  we  should  expect  to  find  at  least  soiue  Anneli" 
developingits  segments  in  the  egg  as  a  senes  of  buds.  It  is  not,  of  ooulti 
here  meant  to  be  concluded  that  Annelids  are  not  sometimes  in  a  conditiai 
of  tertiary  a^gregatiou,  as  NaU  certutily  is  when  in  a  budding  ctmdidaB 
but  that  ordinarily  they  are  secaadary  and  not  tertiary  aggregates,  and  if  i 
then  so  also  are  Artbiopoda. 

A  Mfdal  to  Mr,  Cartrr. — A  Hoyal  Medal  lias  been  awarded  to  S 
Henry  John  Carter,  F.R.S.,  for  his  researches  in  Pala^ontolojjy  »iid  Zoolu^ry 
on  the  Infusoria  and  Rhizopoda,  and  the  root-cell  of  the  Chara  ;  \ 
more  particularly  for  his  inquiries  into  the  Natural  History  of  t 
SpongiadiG. 

Zoological  Sodeti/i  Papers  on  Comparattve  Anatomy.— Besides  the  ma  . 
very  valuable  papers  which  have  been  published  during  the  past  quarter  gi 
purely  zoological  subjects,  some  admitable  communications  have  been 
on  questions  of  Comparative  Anatomy.  Foremost  among  these  was  Mb 
Kitchen  Parker's  (F.H.S.)  able  communication  on  the  osteology  of  c 
orders  of  birds,  and  also  two  papers  by  Mr.  A.  IL  Garrod,  the  able  anatomii 
of  the  Society.  One  of  these  (Jan.  7th)  was  on  a  peculiarity  iu  the  t 
niination  of  the  anterior  margin  of  the  nasal  hones  of  certain  birds,  ftccoi 
ing  to  which  the  Schizognathaj  of  Prof  Hu.Tley  might  be  divided  into  V 
groups,  to  be  c*lled  Sohizorbinie  and  Holorhinie  ;  and  the  other  (Jan.  21*1 
was  upon  the  visceral  anatomy  of  the  Sumatran  Rhinoceros  (C«^((orJU« 
Sumiarauit)  baaed  on  a  specimen  of  this  species  lately  lii  ing  in  the  Sode^l 
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[PI^iTES  XriX.  and  C] 


TiTE  tendency  of  words  to  degenerate  in  meaning  baa  frequently 
been  commented  on  by  philologists,  and  to  the  more  commonly 
known  examples  may  be  added  the  term  '  parasite.'  Originally, 
in  early  (.ireek  times,  applied  to  the  members  of  a  college  of 
priests  (vapdiTiToi)  it  possessed  simply  its  grammatical  meaning 
of  taking  meals  in  common,  but  later  it  came  to  signify  living 
at  another's  expense,  and  was  then  applied  to  the  contemptible 
toady  and  flatterer^one  of  tlie  stock  characters  in  Greek  and 
Roman  comedy — who  would  put  up  with  any  indignity  from 
Ha  patron  for  the  sake  of  food  and  lodging.  Tliis  character, 
which  the  social  habits  of  classical  times  seem  to  have  brought 
to  great  perfection,  is  by  no  means  extinct  in  our  days,  though  the 
objects  sought  by  Buch  voluntary  degradation  may  be  generally 
higher  than  mere  creature  enjoyments.  The  word  ia  now  how- 
ever rather  rarely  applied  to  liuman  beings,  nor  are  we  here 
concerned  with  eucb  a  use  of  it.  In  science  also,  the  term  para- 
site is  given  to  beings  which  live  upon  others  in  the  sense  of 
getting  from  tliem  tlieir  food,  and  ia  applied  to  animals  which 
batten  upon  others,  and  to  plants  which  are  attached  to,  and 
live  upon  the  juices,  either  of  animals  or  of  other  vegetables. 

.Sucli  habits,  inimical  to  other  creatures,  are  possessed  by  a 
very  large  niunber  of  plants.  Probably  all  tlie  Fungi  are  para- 
sites, and  a  good  many  attack  the  lower  animnk,  among  insects 
frequently  causing  their  death  ;  whilst  even  the  body  of  man 
himself  is  the  suitable  soil  for  about  a  score  of  minute  species. 
Of  these  lowly  organised  plants,  it  is  not  however  intended  to 
speak,  and  indeed  their  mode  of  parasitism  is  very  different  from 
that  of  Ihe  flowering  plants  which  follow  that  mode  of  life. 
Among  the  Phanerogams,  we  find  that  there  are  only  five  or 
six  natural  orders  all  the  members  of  which  are  parasitic ;  but 
^keie  are  isolated  genera,  or  species  sc^ittcred  through  about  a 
^Broi»  XII. — so.  XLTUi.  q 
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diiz(.-n  other  faTiiilics,  A  list,  wliu'h  might  probaWy  hu  s 
what  enlarged,  is  {^iven  bclnw,  upon  winch  it  mny  be  rcnmkcd 
that  Slonoeotyledona  nre  few,  ami  that  nono  oftheDiootylcdntn 
ure  polypetaloiis  (unless  it  be  preferred  to  conBider  Balanojtl» 
rwea--,  as  belonging  to  that  division) — 

Sicotjlfldoni^s. 

[  Poljpetnl  (e — n  ime.  ] 
Monnpetiilic : 

OoiiTOl  vulaceiB-—  CiiM-ilt/i, 

Eri(!BC«C — Muiviti-opa,  I'l/rala  apliylla.  Sir. 

Lennoacetc,  Siiiuis. —  all,      {AmnuAromn.    Lfunon.    Curn!!>>['iySm) 

Scrophularinceio— J/n/'ivjo,  S:e.,  fUrii/n,  &p.,  Ithiiiiriilha.',  jtc, 
( Jrobancbftcem — iiV. 
Oi'ntianaceie— J'uyiVc.  Siv. 
GesueracCK — CAi-utiima'a. 
AjwlalaJ : 
1  ^11  ntpc  re—  Caui/lia. 
LorantliBcese— i'(*y  Httn-hj  iiV. 
Santoloceffi — T/iniiim,  Sie. 
rylinaMto — all. 
llnffliaiitceic— o/?. 
Italanophornctin — nil,  * 

Ilonneoivli-dones : 

M  dan  thncom — Vulrosa  i*.i. 
OrcliiJon!— .YBrfhfl,  &c. 
Trimideic— n.'/7  4 

What  ia  called  *'  habit,''  is  a  very  (allacioua  ^lidc  to  ftffio!^ 
and  has  frequently  proved  so  to  even  experienpttl  riyotvmatistfc 
It  mainly  results  from  modifications  of  tlie  orgsm^  which  for  po^ 
poses  of  classification  arc  of  minor  importance.  Some  of  if 
parallelisms  in  outward  appearance  between  plants  with  litl 
real  affinity  have  been  noticed  by  A.  W.  Bennett,  in  an  artJck 
in  this  I{e\-iew  for  .Tanuaiy  1872,  and  the  matter  is  of  ttat 
curious  and  suggestiAe  character  which  lends  to  many  ?peca* 
tions.  The  parasitic  facies  is  a  veiy  markeil  one,  and  I 
naturally  had  an  undue  prominence  aseignod  to  it  by  sotne  «p- 
tematic  botanists.  Lindlt^  and  Kndlicher,  for  example,  (wealed 
a  class  under  the  name  of  Khizogene  or  Uhizanthon:?  to  include 
tile  orders fl«jf((f8iVtc6(ri  Cytlnacea'  and  Jialmiophm-itcett,  wliich 
was  considered  to  be  intermediate  Ixitween  thallo^enoiu  Ciyp- 
togama  (like  the  Fimgi)  and  Endogons.  Tliougli  tJiiwi  otnl- 
ncnt  aulbors  endeavoured  to  support  their  viewn  by  vsrioui 
nrgnmenta  drawn  from  siippoHcil  constant  pecullarit  if ti  of  tbp 
embryo  and  the  tissues,  the  groTip  was  no  doubt  foiindv<l  cbivfl^ 
on  the  habit  of  the  plants  composing  it.    This,  liowevvr,  n«ull» 


PiBASmSM  IN  FLOWXBIKS   PLAKTS. 


227 


H^ldaptive  or  "  liomoplastic  "  modificationH  fitting  the  plants 
r  the  peculiar  conditions  of  tbeir  life.  The  last-mentioned 
■dcr  has  but  very  slight  atSnity  with  the  two  first,  and  indeed 
le  group  hung  but  loosely  together,  and  ie  now  generally  abau- 
m^ ;  all  three  orders  are  doubtless  dicotyledonous  with 
all-marked  afBnities  to  other  orders  of  that  class. 

Before  we  esamlne  the  peculiarities  In  question,  it  will  be  as 
ill  to  rewill  to  the  mind  of  the  reader  the  usual  constitution 

an  ordinary  phanerogam.  Functionally,  all  its  organs  are 
Iher  nutritive  or  reproductive ;  that  is,  they  are  employed  in 
ocessea  which  either  contribute  directly  to  the  tnaiutenance 

the  life  of  the  individual  to  which  they  belong,  or  are 
rected  towards  the  formation  of  new  individuals  in  an  embryo 
ite  which  shall  reproduce  the  species.  The  former  system  of 
uiUorgans  includes  the  green  leaves  spread  out  in  the  sun- 
ine,  the  absorbent  root-hairs  buried  in  the  soil  or  immersed 

water — both  food-obtiiining  organs,  and  both  periodically 
Dewed — and  the  whole  f'yatem  of  axes,  stem,  branches  and 
ot,  which  carry  these  temporary  structures,  and  are  themselves 
'  more  solid  and  diu-able  make,  fitted  to  be  not  only  supports, 
it  aiso  channels  through  which  pass  in  various  directions, 
wording  to  the  necessities  of  the  plant,  the  sap  and  other 
ioea.  The  structiire  of  the  widely  separated  leaves  and  root- 
dn  is  very  different,  and  adapted  in  either  case  to  the  sur- 
londing  conditions.  The  delicate  walls  of  the  latter  readily 
low  the  passage  of  fluid,  and  through  them  is  constantly 
jtaming  into  the  plant  a  current  of  water  cliarged  with  car- 
on-dioxide,  and  containing,  copiously  diluted,  the  varied  mine- 
il  aad  nitrogenous  constituents  of  tlie  soil  needed  by  the  plant. 
Ids  fluid  is  then  transmitted  upwards  from  cell  to  cell,  through 
le  structure  of  the  axial  system,  and  is  especially  drawn  to  its 
Orcmities  and  txi  the  leaves  where  growth  is  going  on  rapidly, 
Bd  evaporation  is  great.  The  skin  which  covers  these  parts  is» 
n  the  leaves  especially,  provided  with  miuute  otilices(Btomata), 
>  that  the  atmospheric  air  freely  passes  into  the  loosely-built 
itl-structtire  Iwlow.  The  walb  of  these  cells  are  thin ;  the 
ibetance  chiefly  needed  for  the  formation  of  plant-structures 

carbon,  and  t^s  is  one  constituent  of  carbon-dioxide,  a  gas 
bich  always  exists  in  the  atmosphere  in  small  quantity  as  the 
enlt  of  combustion  and  animal  respiration.  This  gas  the 
af-cells  extract  from  the  air,  it  passes  through  the  walls,  and  is 
daced  to  its  elements,  almost  the  whole  of  the  oxygen  being 
■btTDcd  to  the  air  whilst  the  carbon  is  retained  and  assimilated- 
l  the  same  time  are  produced,  by  combination  of  the  coosti- 
leDts  of  the  Bap,  the  organic  compounds,  often  very  complex, 
hich  «re  proper  to  the  plant.  These  very  remarkable  processes 
xva  chiefly  in  those  parts  which  possess  the  characteristic 


green  coloiir  of  healthy  vegetation,  wliicli  is  diie  to  tlie  | 
sence  in  tlie  cells  of  a  substance  called  cbloropbyll.  There 
be  little  or  no  doubt  that  this  is  the  main  agent  in  the  assimi 
lation  of  carbon.  It  is  well  known  that  plants  deprived 
BUnligbt  develope  none  of  this  green  colouring  matter,  and  tl 
their  tissues  are  weak  and  Sabbj  ; 

Pale,  fleshy,  aa  if  tbe  decnying  dead 
With  a  spirit  of  life  had  lieen  iuiiitiat«d. 

Such  plants  cannot  take  up  carlion-dioxide;  on   the 
and  this  is  also  true  of  the  parts  of  all  plants  which  are  not 
— aa  tbe  bark  and  the  flower — they  eipire  that  gaa,  and 
the  atmosphere  like  animals. 

By  these  processes  tbe  plant  increases  in  size  and  complest 
and  at  the  same  time  is  able  to  store  up  in  its  tissues  stan 
and  other  carbona^jeoug  substances  to  be  employed  aa  ftiel  duni 
the  flowering  and  fruiting  seasons.  These  reproductive  functioi 
do  not  commence  till  a  period  pretty  definite  in  tbe  life  of  tl 
species,  when,  instead  of  unfolding  green  leaves,  the  buds  pf* 
diice  those  variously  modified  organs  which  form  the  flower  u( 
tbe  end  of  all  of  which  is  directed  to  the  production  of  rip 
seed.  The  process  of  their  evolution,  and  the  changes  tfacypU 
through,  are  all  wasteful  to  the  plant  and  involve  the  consumi 
tion  of  its  hoarded  stores :  so  groat  an  effort  is  flowering  that  I 
frequently  causes  the  death  of  the  plant. 

The  modifications  in  external  anatomy  which  are  met  witlib 
parasites  are  chiefly  in  the  organs  of  nutrition.  Disregardiiu 
altogether  for  the  present  tbe  green  parasites,  ench  aa  lb 
Mistletoe  and  Lwanthue,  the  first  thing  that,  strikes  the  c)l 
server  is  the  absence  of  leaves.  True  there  are  not  wantin^^  j 
few  fleshy  or  dry  scales,  but  of  green  foliage,  and  indeed  d 
green  colour  at  all,  the  plants  are  absolutely  devoid.  Nor  (.-sn  11 
And  root-hairs  ;  indeed,  in  many  no  root  at  all  can  be  wjd  H 
exist,  btit  where  there  is  a  bi-anched  root,  it  possesses  instead  I 
root-hairs  suckers  applied  to  the  tissues  of  the  supporting  plaq 
Even  the  supporting  axis  may  be  greatly  reduced,  and  90  lb 
whole  nutritive  system  be  wanting,  as  in  the  Rafiesiaeta 
wliere  the  base  of  the  flower  is  in  close  apposition  to  tbe  tioue 
of  tbe  alien  stem  upon  which  it  grows.  From  this  extremvcai 
we  may  pass  to  parasites  with  a  short  axis  closely  coveted  wM 
large  scales  {Cytinue\  with  a  prostrate,  half-buried  rhisotDJ 
angular  and  branched  (^Hydnora)  or  \ery  large  and  swalld 
(B'tlnibopfiOraceof),  and  so  reach  plants  with  an  erect,  well 
developed  scale-bearing  axis,  as  the  Broomrapes  (Ortx^ncAil 
In  another  type,  aa  Dodder  {Cu^cuta')  and  Cassytka,  tho  axle  I 
present  in  the  form  of  long  slender  twining  threadf,  upon  «bi4 
are  placed  the  absorbent  suckers,  but  scarcely  a  vestige  of  Sflfl 


leaf-orgians.  On  the  other  hand  tliere  is  usually  a  great  develop- 
ment of  the  inflorescence.  Parasites  seem,  aud  sometimea  are, 
■til  flower,  and  their  flowers  are  generally  handsome.  The  largest 
floTfer  known  is  RaffiesuiArnolili,  a  parasite  on  vines  in  Sumatra, 
;iiiJ  a  profusion  of  blossom  is  produced  by  our  more  familiar 
Dodders  and  Broomrapes, 

The  meaning  of  these  morlifications  in  the  structure  of  para- 
sites is  in  part  obvious.  Organs  for  theacijuireraent  of  raw  food 
fire  clearly  not  needed ;  all  that  is  required  is  a  imion  of  the  tis- 
sues of  the  parasite  and  nurse-plant  so  close  that  the  fluid  nutri- 
ment of  the  latter  may  readily  pass  from  one  individual  to  the 
other.  Nor,as  this  pabulum  is  already  iu  a  somewhat  thickened 
condition,  is  au  extensive  surface  for  evaporation  needed.  The 
usual  absence  of  chlorophyll  is  less  readily  explained.  It  is 
iframonly  stated  that  the  food  of  the  parasite  is  already  in  a 
prepared  state,  and  that  therefore  no  elaboration  ou  its  part  is 
necessary ;  but  a  very  little  examination  is  sufBcient  to  show 
Ihat  this  is  not  the  case,  A  very  large  numlier  of  parasites 
possess  an  abundance  of  green  colouring  matter,  and  there  is  no 
reason  to  suppose  it  useless  to  them.  But  a  more  direct  argu- 
ment is  found  in  tlie  fact,  that  the  juices  of  stock  and  parasite 
have  usually  au  entirely  different  chemical  composition.  It 
must,  indeed,  lie  evident  that  a  parasite,  such  as  the  Dodder, 
which  often  holds  in  its  strangling  embraces  half-a-dozen  or 
more  different  plants  of  various  composition,  must  liave  the 
power  of  selecting  what  it  needs  from  each  ;  and  when  we  find 
compounds  in  the  parasite  which  do  not  occur  in  any  of  its 
victims,  we  are  forced  to  allow  that  processes  of  assimilation  go 
on  in  its  tissues.  The  chemistry  of  these  plants  has  been  but 
little  studied ;  tiiey,  however,  contain  stores  of  starch,  and  are 
generally  far  richer  in  hydrocarbonaceous  principles  than  the 
species  upon  which  they  grow.  Thus  Orobaiiches  and  Cytlnus 
contain  abnndance  of  oleo-resinous  matter,  and  a  species  of 
Balanophora  is  said  to  be  employed  in  Java  to  make  candles. 
This  excess  of  hydrocarbons  is  especially  worth  remark,  as  it 
exists  along  with  a  loss  of  large  C[uantitie8  of  carbon  hy  the 
constant  expiration  of  carbon-dioxide,  for  in  relation  to  the  at- 
mosphere parasites  act  like  the  coloiu-ed  parts  of  other  plants. 
Xearly  all  of  them  possess  stomata,  but  in  smaller  numbers  than 
foliage-bearing  vegetables.  Many  contain  strongly  astringent 
principles,  and  most  become  black  when  dried. 

We  must  then  admit  that  the  power  of  elaboration  of  new 
substances  is  possessed  by  parasites,  and  it  seems  likely  that 
along  with  the  constant  expiration  of  carbon-dioxide,  there  is 
concurrently  an  absorption  of  the  same  gas  in  smaller  quantity 
continually  going  on  in  the  ordinary  way ;  the  amount  of  car- 
bon-dioxide apparently  given  out  would  then  in  reality  only 
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represent  the  difference  between  a  small  absorption  anil  a  great 
expiration.  The  expiration  of  carbon-dioxide  is,  of  eouise,  xerj 
exiiausting  to  the  host-plant,  weakening  it  q«it«  in  the  sama 
way  as  a  disproportionate  and  excessive  production  of  its  u«m 
flowers  would  do. 

It  is  also  to  be  noted  that  paragitism  is  a  condition  which  may 
vary  in  degree.  The  plants  most  absolutely  dependent  upon 
others  arc  those  which,  like  the  fiaj^wicetn,  are  quite  witJiout 
provision  for  a  separate  existence  ;  the  seeds,  doubtless,  tliongli 
this  has  not  been  observed,  germinato  on  tho  branches  upon 
which  the  fully  developed  plants  are  found,  as  is  the  case  with 
those  of  the  various  green  parasites.  The  numerous  leaAos 
root  parasites  present  several  gradations  from  such  abeolut«l» 
parasitic  forms  as  CyTKymori/aiii.  and  Uie  RaUmophora^  through 
Orohanclve,  Harveya,  Lathraa,  Striija,  ^c,  to  those  Str^rop/m- 
lariacea:  and  SuTiialncece  wliich  ara  but  slightly  dependent  for 
supplies  of  food  on  the  plants  to  whose  roots  they  are  attached. 
Some  of  these  forms  are  completely  pai-asitio  only  in  early  lifo; 
this  is  probably  the  case  with  our  NeoUla,  (Bird's-ne&t )  aud 
Monotropa.  In  that  singular  stem -parasite  tho  Dodder,  tlw 
embryo,  entirely  without  cotyledons,  is  able  to  live  for  a  abort 
time  after  germination,  and  rises  into  tlie  air  until  it  attwiMi 
itself  to  some  plant,  when  it«  connection  with  the  f^oimd  i* 
speedily  broken, 

In  attempting  to  classify  the  parasites  all  these  conditioni 
must  be  taken  into  account ;  but  unfortunately  the  mode  of 
attachment  has  not  been  carefully  noted  in  numerous  cases, 
whilst  in  several  presumed  parasites  the  actual  union  with 
another  plant  has  never  been  observed.  We  may,  however,  at 
once  divide  them  into  the  essentially  distinct  groups  of  cUi> 
rophyllous  and  non-chlorophyllous  plants,  and  in  elasaifyitlg 
the  latter  we  cannot  do  better  than  follow  A.  P.  De  CandoIUf 
and  group  tliem  into  those  with  a  single  sucker  (monobasHt)* 
those  where  tho  attachments  are  numerous  (polystomal),  am 
tltose  where  along  with  but  one  large  sucker  there  are  numeroa 
thick  fleshy  roots  (polyrrhizal).  Further  division  is  shown  ji 
the  following  table,  though  it  must  Ite  admitted  that  tho  di* 
tinctions  between  the  first  and  third  groups  are  not  vmfy  W«U 
defined : — 


♦Without  grwn  lenvea 

or  chlo- 

POLT9TOM»I.. 

rophjll: 

On  »tein« : 

Monobjisic. 

Cucuta. 

On  stems: 

Cfm^ha. 

Itafflttiiuxa. 

On  roots: 

On  roots: 

Letkr^i,  &C. 

Cylinactir. 

Cunomariiim 

i   n^WEHISG    PLASTS. 


Jliirtfi/it,  Mr^/d,  &C 
OrobancAe,  &c, 

Vmjna,  Sic 
Xtottia,  ke. 


'  'With  green  leaves  or  chlotophylL 


i  ia  iwot*  (pHrtiaily  parnsilic) : 
IVunanlhiu,  &c, 
Theimm,  &c. 


Id  ihe  platen  accompanying  this  urticle  are  figures,  dravra 

fiottly  from  DHture  and  partly  from  viuioiis  published  infmoirs 

n  tlie  subject,    of  non-chlorophylloud  parasites,    selected  as 

.^uaple-s  of  the  various  modes  of  !itt<ichment  above  uientiooed. 

I"  illiutrate  the  monobasic  condition  a  species  of  Pilostylea 

1 '.  wthi'/pica,  Welw.)  Las  been  chosen.     Tliis  genus  is  placed 

;:i  the  Jta^lesiiice'e,  an  order  consisting  of  sume  twenty-five 

["-cies,  mostly  tiopieal,  and   contains    a    few   forms,   chiefly 

■.'■m  St>uth  America,  but  some  occurring  ill  Asia  Minor  and  in 

Urica.    Each  plant  (see  Plate  XCIX.,lig9. 1-4)  coneista  simply 

:  u  little  unisexnal  flower,  siuroimded  with  several  rows  of 

.it-is,  and  containing  in  its  centre  either  a  columnj  round  the 

■  id  of  which  is  a  circlu  of  one-celled  anthers  (tig.  3),  or  a 

luispherical  knob,   the  stigma,  below  which  is  situated  the 

nlloeular  ovary,  containing  numerous  minute  ovules  attached 

its  sides  (fig.  4),  and  succeeded  by  a  globose  fleshy  berry. 

.  ii>  se  little  flower-plants  occur  in  groups  sessile  and  half  im- 

<  rsed  on  the  younger  twigs  of  trees  and  shrubs,  and,  so  far  as 

■  iMivn,  all  the  species  grow  on  Legtuninosfe  only.     They  appear 

I'j  originate  beneath  the  bark,  little  round  knolu  upon  which  are 

the  first  indication  of  their  presence.    These  increase  in  size,  split 

open,  and  allow  the  contained  PUoali/l^  to  emerge.     The  bark 

thus  forced  up  forma  a  prominent  ridge  round  the  parasite, 

and  after  the  latter  has  fallen  oti'  a  little  cup-fihaped  cavity 

long  remains  (wee  tig.   2).     Tlie  union  of  stock  and  parasite 

is  not  difficult  to  rupture,  and  the  latter  is  readily  detached,  its 

base  not  jienetratiiig  into  the  woody  atructiue  of  the  branch. 

In  tlie  great  species  of  Rujflealii,  SaprUi,  and  Biiif/mansia  of 

the  East  Indies,  there  is,  at  least  in  the  first,  actual  vascular 

connexion,  the  vessels  of  tho  stock  passing  absolutely  into  the 

liOEe  of  the  parasite. 

C'iftitiu*  Ilypotiixtis  {al*t  figiuedon  Phite  XCIX.,  figs.  5-9), 
is  another  monobasic  parasite.  This  pretty  plant  is  not  un- 
common in  tlie  .South  of  Einope  and  North  Africa,  growing, 
as  its  name  implies,  on  the  roots  of  species  of  Ciatus  in  the 
spring.  The  whole  plant  is  brilliant  orange-yellow,  and  con- 
.-r:i  of  an  axis  clothed  with  overlapping  scales,  and  bearing  at 
'    top  a  tuft  of  flowers.     These  are  unisexual,  the  antheri- 
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ferous  ones  occupying  tlie  centre,  and  tbe  pistillifemiiB  tbe  Hr- 
ciunference.  In  both  the  perianth  has  four  lobes;  lln"  antLft: 
are  usually  eiglit,  arranged  in  a  circle  round  a  central  colmtt^a 
(fig.  8);  the  pistil  is  single,  with  a  radiately-lobed  atigiaa 
and  an  ovary  adherent  to  the  perianth,  and  imperfectly  diriJi?<i 
into  compartments  containing  a  great  number  of  o\-iilcs  (fig,  9  ). 
The  sucker,  or  cone  of  attachment,  is  slowly  developed  and  per- 
forates the  bark  of  the  Cietua;  it  possesses  numerous  apiiat 
vessels,  but  no  distinct  vascular  connexion  witli  the  stock  cMXun< 
(figs.  6-7).  ThiB  plant  is  the  vTroKiaru  of  Dioscorides,  in  whose 
time  the  black  juice,  which  contains  gallic  acid,  was  used,  as  it 
etill  IB,  as  a  styptic  and  astringent. 

As  an  example  of  the  polystomal  parasites  Lathraea  Sjua- 
Tnaria,  a  familiar  British  species,  is  figured  (Plate  C,  figs.  1-*V 
This  is  to  be  found  in  early  spring,  on  a  diligent  search,  half 
liidden  (whence  its  name)  at  the  foot  of  hazels,  elms,  and  other 
trees,  in  damp  shady  places.  When  fresh,  the  whole  pUnt 
IB  white  with  a  pink  or  piu-ple  tingp,  and  Bemi-transparcnt,  hot 
becomes  perfectly  black  when  dried."  It  possesses  a  subterra- 
nean definite  branched  rhizome,  from  which  the  fiower-branchei 
arise,  and  which  is  clothed  with  thick  tootb-liko  scales,  fi 
the  axils  of  some  of  which  slender  rootlets  are  given  off. 
observations  of  Mr.  Bowman  in  1829  first  showed  that  i. 
these  rootlets  were  borne  the  absorbent  tuberclea  (fig, 
Cai-efiil  wnsliing  away  the  soil  will  showthese  attached  to  tbe  n 
lets  of  the  supporting  plant,  and  a  eection  through  1>otb  (fig'.  % 
displays  a  p(^'rforatiiij>;  cone,  penetrating  the  bark  at  least,  BBI 
as  I  am  informed  by  ^Ir.  Stratton,  actually  pushing  iti 
into  the  very  wood.  The  singular  fleshy  scales  of  this 
from  which  it  has  received  its  name  of  Toothwort,  are,  line 
-whole  plant,  very  brittle  ;  they  are  of  course  homologous 
leaves,  and  are  remarkable  for  possessing  in  their  iuteriof 
merous  irregular  cavities,  on  the  walls  of  which  are  ai 
stalked  gland-like  bodies  (fig.  4).  The  allied  genus,  0< 
iftin'i,  possesses  similar  organs,  the  objects  of  which  ai* 
known. 

Of  the  genus  Orohancke,  which  we  may  take  io  illustrate  I 
polyrrhizal  parasites,  there  have  been  described  seventy  or  oi|^ 
species  all  having  a  strong  family  resemblance ;  alxiiit  tea 
these  are  inhabitants  of  Kngland,  but  their  distinction*  are  ill 
defined.  The  common  0.  vunor  is  a  pest  of  clover-fields  in  so 
parts,  Ijeing  doubtless  often  sown  with  the  crop,  and  doing  o 

*  lumetsioD  in  spirit  has  the  tame  pSect,  and  the  spirit  iMecHnMofs 
purplo  colour.  Afonotrviia  Jli/iiopiti/t  behaves  in  the  mmn  WKjr,  wul 
I.indbsrg  BUggutH  thnt  the  colouring  matter  ma;  b*  indigo.  Sm 
p»ptt  in  "  Joonikl  of  Botftny,"  \6'i,  ^ .  ITO. 
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siJeraLle  damage.     Still  more  harmful  in  some  parts  of  France 

iithe  0.  ramoaa,  parasitic  on  hemp  chiefly,  and  the  subject  of 

the  illustration  Plate  XCIX.,  fige.  5-9.  Their  habits  were  known 

to  iuitiquity,  as  tlie  name  Orobancke  {Srf)(stv,  to  striingle),  which 

datesfromDioscorides,  denotes.  Turner,  the  first  English  bo  tan  i- 

rai  author,  describes  in  1562  his  discovery  of  the  clover  species- 

thiis; — He  noticed  an  Orobanche  by  the  side  of  a  "common 

claver  or  medow  trifoly  which  wiis  all  weathered,  and  when  I 

had  dragged  up  the  root  of  the  trifoly  to  see  what  abiilde  be 

the  cause  that  all  other  clavers  or  trifolies  about  were  green 

and  freshe  that  that  trifoly  should  be  dede,  I  found  the  rooter 

of  orobanche  fust  clasped  about  the  rootes  of  the  claver,  which 

as  I  did  plainly  perceive  did  draw  out  all  the  natiu'al  moistura- 

from  the  herbe  tliat  it  should  have  lived  withall  and  so  killeCP 

it"  (Herball,  pt.  ii.  f,  71).     The  aspect  of  the  various  species 

t'ery  similar ;  a  spike  of  rather  showy  flowers  on  a  brown  erect 

stem,  with  scattered  scales  more  numerous  at  the  base,  which 

is  swollen  and  possesses  a  single  large  sucker,  attached  usually 

laterally  to  the  extremity  of  a  rootlet  of  the  victim.     Aroimd 

this,  from  the  bulhoiis  base  of  the  axis  arise  numerous  thickened 

fibres,  which  penetrate  the  soil  and  probably  serve  chiefly  as 

holdfast*.     The  germination  of  the  minute  seeds  of  0.  rumoea 

(fig.  7)  has  been  investigated  by  Vaucher  and  Caapary,     This 

occurs  in  the  soil,  but  an  adherencL-  to  the  extremity  of  a 

young  rootlet  of  the  hemp  is  almost  immediately  effected.     At 

first  the  little  parasite  puts  out  a  number  of  rootlets  (fig.  8), 

but  before  long  it  forms  a  true  union  with  the  stock.     The- 

vessels  of  the  hemp  are  stated  to  pass  actually  into  the  young 

Orobancke,  as  represented  in  fig.  9,  and  in  the  adult  state  in 

fig.  6.  Besides  Lathrcea  and  Oi'obanche,  there  are  about  twenty 

other  genera  in  the  order  0 ivbanckacefn,  containing  over  ISO' 

species,  the  whole  of  which  are  parasitic. 

The  leafy  or  chlorophyllous  parasites  may  perhaps  form  tlie- 
auhject  of  another  communication. 
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THE  unprecedented  development,  during  liile  yearg,  of  Uib 
scieni'e  of  astronomr  as  regards  its  extent,  must  necM- 
Bttrily  in  the  end  lead  to  a  subdivigion  of  labour.  lu  the  d«y» 
oftlieold  refractor,  the  earlier  ac-bromatic,  and  tU«  metallic 
speculnm,  the  ordinary  Bubjects  of  observation  could  cftsily  ha 
examined  within  a  moderate  timn :  before  we  had  peoetriited 
so  far  into  the  temple,  the  eye  could  readily  embrace  its  mora 
accessible  and  obvious  glories.  But  the  case  is  now  grai^ 
altered  by  the  increased  facilities  of  study.  The  ncbroinatiia 
has  I>een  at  once  enhu^ng  in  sise  and  diminishing  in  | 
and  its  beautiful  and  less  expensive  substitute,  tha  inlvei 
I'eflector,  has  been  gradually  winning  its  way,  as  it  woU  n 
serves :  and  not  only  are  observers  thus  greatly  multiplied  fa, 
the  removal  of  a  verj-  serious  pecuniary  restriction,  but  Um 
objects  of  observation  are  almofit  indefinitely  increased*  i " 
work  is  found  to  aboimd  even  in  a  greater  proportion  tJ 
corresponds  with  the  improvt^  means  of  accomplishing  it.  Ife 
is  therefore  advisable  that  those  who  are  disponed  to  cultivfti 
this  fascinating  study  e^hould  nuirk  out  for  themselves  son 
definite  line  of  enquiry,  and  such  a  line  as  may  uondiice  io  Hs 
prosecution  not  merely  to  individual  amusemi-nt,  but  to  Ui 
advancement  of  the  science.  If,  indeed,  our  intention  goes  n 
further  than  merely  to  see  for  otii'selves,  or  to  show  to  ot 
friends,  in  agenenil  view,  how  the  heavens  declare  the  l 
of  God,  we  may  be  well  satisfiod  with  simply  gmting  at  t 
objects  as  the  aeasou  of  the  year  may  present.  Hut  if  i 
really  intend  tx>  '  leave  our  footprint  on  the  sands  of  timti 
wt!  had  better  arrange  om-  operations  on  some  dt^fiuite  i 
Nights  may  be  wasted ;  energy  misapplied ;  lino  v 
tUTHtfd  to  little  nccoimt,  in  merely  looking  about  ti'>,  when  i 
inigbt  have  been  doing  work  of  some  value. 

Numerous  lines  of  enquiry  might  be  specified,  that  | 
■ayewftrd  to  the  ililigeut  investigutor :  but  at  present  our  t 

[liti-d  to  the  Btmly  ot"  Hw  lunar  surfsice,  mnrc  c^eoial^ 
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irith  regard  to  its  Biiccessful  dclinfiition.  iluch  uttt'iitiou  has 
of  late  been  giveu  to  Beienofp-aplij,  ami  vL-ry  deservedly ;  but 
the  practical  results  might  be  of  more  value,  if  operatious  were 
conducwd  on  a  more  systematic  plan,  and  with  a  more  definite 
nnderstanding  of  the  possible  causes  of  misconception  or  illu- 
sion, such  as  might  easily  influence  the  judpmcnt  of  an  in- 
experienced, although  keen-sighted  and  careful  observer.  A 
few  binttj,  therefore,  may  be  permitted,  which  may  he  of  ad- 
rantagc-  to  the  student  at  the  commencement  of  his  labours. 

It  may  be  assumed  that  no  fresh  attempt  will  now  be  made 
to  represent  any  extensive  area  of  the  lunar  surface.  This 
would  be  only  {except  for  pi-actice)  so  much  trouble  thrown 
away.  The  broader  features  have  been  already  abimdantly 
delineated  by  Sehriiter,  Lohrmann,  and  Beer  and  Mtullor.  Our 
immediate  object  is  to  till  in  the  outline,  which  they  have 
given  with  so  much  general  fidelity,  but  by  no  means  a  corre- 
itponding  minuteness  of  detail.  This,  indeed,  coidd  not  in 
jkimeas  have  been  expected,  and  would  naturally  be  left  to  tlie 
labours  of  the  future.  And  now  a  single  large  walled-phuu  or 
crater,  or  insulated  mountain-group,  or  definite  portion  of  a 
level  region,  will  provide  sufficient  occupation  for  many  nights, 
till  every  detail  which  the  telescope  employed  can  grasp  ia 
identified  ami  delineated  with  as  much  correctness  as  the 
present  state  of  our  knowledge  may  justly  require.  Uluch  has 
been  said  of  the  value  of  photography  in  producing  such  repre- 
sentations. Nor  is  there  the  slightest  intention  of  disparaging 
ita  just  claims.  Great  honour  is  due  to  those  eminent  men 
who  have  carried  it  through  such  discouraging  impediments : 
its  resulta  have  already  proved  most  valuable,  and  its  peculiar 
.idvantagcs  are  otherwise  unattainable.  No  eye  can  be  so 
certain  of  including  every  visible  feature ;  no  hand  can  place 
every  detail  so  accurately  in  its  relative  position.  The  supe- 
riority of  the  self-produced  picture  in  each  of  these  respecta 
will  be  very  evident  to  anyone  who  has  remarked  how  often 
objects  are  imnoticed  in  sketching,  the  detection  of  which  on 
A  subsequent  occasion  may  prove  a  source  of  error  (Schroter's 
Dew  crater  in  Hevel  was  probably  a  ease  in  point),  nr  how 
much  drawings  of  the  same  objects  by  different  hands  differ  in 
proportion  and  character,  of  which  the  various  representations 
of  the  walled-plain  Gasaendt  are  an  instructive  example.  But 
there  is  a  sharpness  and  decidedness  in  telescopic  vision,  which 
we  miss  in  photographic  portraits ;  and  from  this  cause  the 
camera  may  fail  to  exhibit  the  existence,  or  at  any  rate  the 
true  character,  of  the  minutest  features.  And  besides  this, 
whatever  may  be  the  perfection  of  the  photogi'aphic  apparatus, 
BQights  in  which  the  air  is  sufficiently  steady  to  admit  of 
'\  development  of  its  full  ability  are  few  mi^A,  tOTEV^ai^ft. 
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with  those,  so  familiar  to  every  experienced  observer,  in  whiclr 
hard,  clear  definition  is  eombined  with  unsteadincsa  of  image  r 
the  irregular  refraction  of  the  atmosphere  producing  (ho  very 
same  effect  that  the  undulations  of  surface  would  on  the  pQ«i- 
tiou  of  an  object  seen,  otherwise  with  gi-eat  difltinctness,  in  the 
bed  of  a  running  stream.  In  such  a  state  of  air — the  best 
oftentimes  that  an  obsen'er  is  fortimate  enougli  to  meet  with- 
in the  course  of  many  nights — pliotography  would  be  confumotif 
while  good  drawing  is  perfectly  practicable. 

But  then,  it  scarcely  need  be  added,  it  ought,  to  be  goiid 
drawing.  Not  that  rough  sketches  may  not  prove  occaaionally 
of  value,  when  they  contain  clear  evidence  of  anme  previously 
imnoticed  object ;  hut  the  student  ought  to  be  especially 
warned  against  a  facile  carelessness  of  execution,  which  most 
prove  unsatisfactory  to  others,  and  ultimately  to  himself.  And 
the  professed  artist  is  perhaps  especially  likely  to  be  thus 
betrayed  into  error.  Of  course,  before  he  sets  to  work  upon 
any  celestial  object,  he  will  have  laid  aside  all  thought  of 
making  a  pleasing  picture  ;  but  he  may  still  be  misled  from 
being  habitually  conversant  with  that  essential  principle  of 
art,  which  teaches  us  that  likeness  is  more  connected  with 
breadth  of  effect,  than  with  elaboration  of  detail.  In  th» 
present  case,  however,  it  is  on  accurate  rainuteueas  that  ' 
have  to  depend  for  our  hope  of  discovery ;  experience  ctmtrtt- 
vencs  all  reasonable  expectation  of  physical  change  on  a  greafc 
scale  in  our  own  days,  and  our  knowledge  of  the  real  nature  of 
the  lunar  surface,  and  any  operations  that  may  bo  in  progTee» 
there,  must  depend  on  the  faithful  representation  of  the 
smallest  objects  that  oiu"  telescopes  are  capable  of  showing  witfc 
distinctness. 

The  principal  reqiusites  of  good  drawing,  as  applied  to  His 
lunar  surface,  maybe  easily  specified.  They  are  (1)  correct- 
ness of  form.  It  would  seem  almost  superfluous  to  specify 
this,  but  for  the  glaring  inaccuracy  in  this  respect,  which  ifl 
occasionally  apparent  even  in  drawings  wbii^h  ought,  fnm 
their  advantageous  circumstances,  lo  take  a  high  rank, 
it  is  here  that  a  knowledge  of  effect  and  perspective  1 
of  great  value.  AUliough  we  demand  n  resolved  fidelity,  wfaicb 
is  determined  to  represent  everything  just  as  it  appears,  ho» 
ever  anomalous  that  appearance  may  be,  and  altliough  nothing 
could  easily  he  worse  than  an  attempt  to  force  a  dellDoatioi 

into  accordance  with  the  rules  of  art,  yet  it  i*  certain  that  i 

previous  apprehension  of  the  real  nature  of  wlial  i*  seen  trill 
often  give  material  aid  in  preventing  mistakes  nnil  fftvilitatini 
obser\-ation.     When,  for  instance,   we  know  that  every  e 
'  "       In  a  certain  direction  as  regards  the  lino  of  eight  mui 

i  projected  into  an  cUlpee  of  Vi:io<«m  '^to^rtioa  unci  poGiUoil{ 
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^gfB  shall  find  it  far  more  easy  to  draw  with  fidelity  an  obliqiiely 
■viewe<l  landscape,  in  which  circular  forms  prevail,  as  well  as 
to  estimate  correctly  the  amount  and  direction  of  such  devia- 
tions from  perfect  circularity,  as  will  probably  be  found.  But 
(2)  supposing  correctness  of  form  to  be  ensured,  we  Lave 
another  point  of  equal  or  sometimes  even  greater  importance 
to  attend  to,  the  relative  proportion  of  size.  The  neglect  of 
this  has,  as  much  as  anything,  retarded  the  eolution  of  the 
interesting  question  whether  volcanic  activity  ia  still  in  pro- 
gress on  the  moon.  The  minute  craters  which  abound  in  bo 
many  lunar  landscapes  have  been  often  jotted  down,  as  if  the 
obBer\-er  was  quite  satisfied  with  recording  their  existence,  and 
attached  little  importance  to  their  relative  dimensions;  yet 
this  is  the  only  criterion,  as  it  is  an  equally  easy  and  satis- 
feictory  one,  of  their  activity  or  extinction.  And  {9)  the  rela- 
tive position  of  objects  should  also  be  attended  to.  Less 
material  than  the  two  preceding,  it  must  not  be  neglected,  as 
an  element  in  the  required  faithfulness  of  representation,  and 
in  some  cases  as  avoiding  considerable  trouble  in  identification. 
And  wc  may  add  here  a  caution  against  finishing  off  a  carefid 
design  with  a  sketchy  margin  of  general  resemblance,  which 
at  some  future  time,  when  the  limits  of  acciuacy  are  no  longer 
remembered,  may  prove  a  source  of  perplexity  and  annoyance. 
There  is  some  latitude  as  to  the  materials  which  may  be 
employed.  Those  who  can  handle  a  pencil  dexterously  may 
lind  it  answer  well ;  but  they  should  not  forget  to  set  the 
sketch  afterwards.  Delicate  pen  and  ink  drawing,  in  the 
manner  of  etching,  may  be  made  very  effective,  but  is  not  easy 
of  correction  in  case  of  mistake.  With  any  one  accustomed 
to  the  brush,  watcrcolour  lamp-black  succeeds  very  well — cot 
Indian  ink,  as  it  is  troublesome  to  get  it  black  enough  for  the 
deep  shadows,  and  is  too  indelible  in  case  of  error.  Proft-ssor 
Piazzi  Smyth  used  oil  colour ;  but  this  is  less  easily  managed, 
exceptiug  by  a  practised  hand.  Black  and  white  chalk  on  a 
grey  surface  gives  a  striking  effect,  but  independently  of  its 
great  liability  to  damage,  it  requires  an  inconveniently  large 
scale,  or  with  these  materials  the  requisite  minuteness  will  be 
unattainable.  Probably  the  most  unexceptionable  mode  (I  regret 
that  I  cannot  speak  of  it  from  personal  experience)  would  be 
the  employment  of  tube-colours,  consisting  of  black  and  white, 
and  admitting  of  ready  mixture,  and  correction  where  requisite, 
on  a  ground  of  neutral  grey  composed  of  the  same  materials. 
In  this  way  there  would  be  little  difficulty  in  representing 
those  '  half-tones,'  or  gradations  of  shade,  the  want  of  which 
in  so  apparent  in  ordinary  lunar  drawings  to  an  experienced 
>.  The  most  essential  purposes  may  no  doubt  be  secured 
ibout  them,  and  their  introduction  reqiiives  a  gaoft.  ^&A  (A 
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time  and  some  skill.  But  if  t-onveniently  att&ii]&1il<s  tbi 
would  add  materially  both  to  tlie  accuracy  and  tbc  cScct 
the  resemblance.  It  13  true  that  in  <s>n8e<j«cnfe  of  tho  ex- 
treme tenuity  of  the  lunar  atmosphere,  there  is  on  ootirs 
absfmce  of  that  diffusion  and  softening  nf  light  which  bo  eepe- 
ciolly  chamcterises  the  terrestrial  landsi:ape.  With  a  daylighf 
sky,  resemWing  probably  that  of  our  midnight,  and  d4.*\'oid  oi 
the  mists  of  sunrise  or  sunset,  every  spot  wheru  (Lu  bud  is  nol 
actually  shining  would  of  course  be  shrouded  in  inti-nse  black- 
ness of  shade ;  but  there  are  abundance  of  banks  and  slcfpe* 
lying  in  planes  which  intersect  the  solar  disc,  nnd  coiisMjuentljr. 
receive  a  partial  or  penumbral  illumination,  contributing 
greatly  to  the  varied  effect  of  the  landscape,  and  to  the  tmtJt 
and  certainty  of  its  relit-f.  And  the  raiire  fully  thcso  are  ex- 
hibited in  any  mode  of  representation  the  better. 

A  very  little  experience  in  drawing  will  convince  na  of  the 
expediency  of  confining  ourselves  to  a  limited  artrn.  It  is  vpi 
desirable  not  merely  to  be  able  to  complete  what  wo  bai 
imdertakMi,  but  to  avoid  the  change  of  effect  inseparable  fromi 
a  delineation  protracted  tlirough  many  couseculivc  bouis. 
The  alteration  in  the  amount  of  shadow,  especially  near  tttb 
terminator,  during  n  winter's  evening,  would  strike  an  iiuarcitt- 
tomed  observer  with  surprise. 

With  respect  to  the  clioiee  of  regions  suitable  for  rcprcseo- 
tation,  especially  for  the  commencing  student,  tJiose  xpproodi- 
ing  to  the  limbs  must  take  decidedly  the  last  place.  Not  ooljr 
is  the  perspective  foreshortening  likely  to  cause  perplexity  tan 
mistake  among  unknown  objects,  but,  owing  to  the  uevn^ 
ceasing  action  of  libration,  that  foreahortening  is  in  a  state  oT 
continual  restlessness.  Every  night  we  look  upon  a  fresh  Unb; 
a  similar  aspect  Is  slow  in  its  return ;  entire  curre^pondeneB' 
is  not  restored  till  after  tliree  years;  and  during  tho  hrief^ 
period  of  its  continuance  litf  murtt  lie  a  novice  Indnt-d  in  actiul 
work,  who  would  flatter  himself,  at  least  in  an  l''nglish  akr, 
with  the  hope  of  similar  atmospheric  conditions,  llegioiu 
near  the  centre  of  the  disc  are  tar  more  suitable,  espetually  fiu^ 
early  efforts ;  but  it  must  not  be  forguttt-n  that  even  meh 
districtH  are  not  altogether  free  from  the  di^plaoemoot  oeo- 
sioned  by  libration,  and  its  effect  in  changing  the  relaUvs 
proportions  and  situations  of  objects  oi^ht  to  \k  t^tudicd  asd 
allowed  for.  In  fact  a  clear  understanding  of  this  causa  of 
apparent  variation  must  underlie  any  satiitfactory  investii^atioB 
wf  the  inturesting  enquiry  already  referred  to,  whether  the  coB- 
vulnons  which  have  in  former  ages  shattered  the  superficta 
of  the  lunar  globe  have  now  sunk  into  entire  quiwcencic,  m 
well  as  that  scarcely  less  curious  question,  whether  pliysjoal 
change  may  not  be  detected,  on  or   immedititcly  above  Uie 
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-urlacr.  in  connection  witb  the  vaiying  temperature  of  differ- 
ent parts  of  tlie  liiuar  daj'.  Apparent  variation  may  not  un- 
frequently  be  perceived  wmonp  minor  details ;  but  notiiing 
eatU&ctory  would  result  from  tlie  precipitate  inferences  which 
huve  been  sometimes  drawn  from  it,  and  a  little  further  ex- 
lunination  of  this  subject  may  be  permitted,  as  it  haa  nob 
always  been  sufficiently  considered  in  its  full  extent. 

When  there  is  evidence  of  want  of  correspondence  in  draw- 
ings made  by  ourselves  or  others  at  different  dates,  we  havo 
firet  to  bear  in  mind  the  possibility  of  omission  through  de- 
fective attention — a  not  infrequent  source  of  error,  and  one 
nliich  is  subsequently  irremediable.  Some  ohseiTers,  no  doubt, 
xte  moru  liable  to  it  than  others,  but  none  could  claim  abso- 
lute imniunity  ;  to  photography  alone  is  reserved  the  triumph 
over  this  form  of  error.  Then  as  regards  tlie  minutest  visible 
details,  the  state  of  our  own  atmosphere  may  exercise  con- 
uderahle  influence.  But  besides  these  potent  sources  of  dis- 
crepancy, others  remain  in  reserve  of  a  very  different  character. 
It  need  hardly  be  said  that  the  true  relief  of  any  eurtace  not 
viewed  in  profile  is  decided  by  the  known  and  unalterable  taws 
otligLt  and  aliade.  These  laws  indeed  admit  of  no  variation, 
but  tieir  application  sometimes  involves  eases  liable  to  lois- 
coiutniction,  from  peculiarity  of  form  in  the  projecting  or 
receiving  surfaces,  and  if  the  position  of  those  surfaces  is  itself 
lisMe  to  change,  either  witl)  regard  to  incident  or  reflected 
light,  or  both,  it  is  evident  how  much  the  chances  of  some 
illusory  effect  may  be  multiplied.  A  few  instances  may  he  of 
nse  in  the  way  of  illustration. 

No  misapprehension  could  arise  in  the  case  of  shadows  pro- 
jected from  regular  ffrms  upon  an  uniform  sphere.  ISut  it  is 
needless  to  obser*-e  how  far  these  conditions  are  from  being 
fiUfiUed  upon  the  moon  ;  and  not  only  are  the  shadows  very 
insular  in  their  shape,  l)ut  they  are  Uahle  to  many  incidental 
aiisea  of  disturiianee,  partly  of  a  real,  partly  of  an  optical 
cliaracter.  Independent  of  their  normal  variation  in  actual 
length  according  to  the  height  of  the  sun  above  the  lunar 
horizon,  they  may  also  vary  in  actual  length  from  the  uneven- 
neaof  the  recipient  siuface.  For  instance,  a  shadow  will  bo 
gradually  shortened,  or  suddenly  blunted,  if  its  extremity  falls 
"Q  a  rising  slope,  or  against  a  rapid  elevation ;  or  it  will  be 
wrrespoudingly  extended  under  opposite  circumstances ;  and 
ihus  the  edge  of  the  shadow  of  a  long  precipice  of  uniform 
':i  i'^ht,  instead  of  being  bounded  bj  a  straight  line,  as  it  would 
■ '  on  a  plain,  may  become  curved  in  various  directions,  or  even 
rxi^ed,  if  falling  on  very  irregtdar  grotmd.  An  apparent 
[i;;^bening  or  shortening  may  also  take  place  in  obliquely 
J -wed  regions,  when  illuminated  objects  ate  bi;oug\i\.  \(5  t 


of  libration  between  the  spectator  and  the  true  end  «f  lie 
filiudow,  or  are  again  removed  out  of  tlie  line  of  sight :  a  rarity 
tion  whith  it  will  readily  be  seen  affects  still  more  exteiiuvdf 
the  apparent  breadth  of  elmdows  in  these  positions.  Again,  io> 
i^ertain  cases  shadows  may  vary  in  breadth  and  dirratian,  ur 
•«ven  visibility,  according  to  the  lunar  change  of  season ;  for 
this,  though  small  in  extent,  the  axis  being  inclined  onlf 
1°  32'  9",  may  not  be  always  imperceptible.  It  cauiics  eo  much 
■/liHTerence  in  the  points  of  lunar  sunrise  or  sunset,  that  a  straight 
face  of  cliff  running  E.  and  W.  might  at  one  time  be  m^ 
ii'I-!ible  by  casting  a  broader,  at  another  hj  a  narrower  shade; 
.lit  another  season,  might  be  undistinguishable ;  at  anotho^ 
might  come  out  as  a  white  streak  from  being  exposed  to  s 
shine.  And  this  real  difference  in  illumination  might,  agaiiir 
<be  masked  by  change  of  libration,  if  this  happened  to  turn  aocki 
a  face  of  cliff,  whether  in  stmshine  or  in  shade,  towards  or  from 
the  spectator's  eye.  So  the  black  spire  projected  by  an 
lated  mountain  may  in  some  lunar  seasons  be  carried  fully  oat 
to  its  tapering  exr.remity.  passing  close  by  the  side  of  a  hiU^ 
which  at  another  time  a  slight  change  of  tUrection  in  the  eoiat 
rays  brings  right  into  its  course,  so  as  to  shorten  and  square  it 
off;  and  so,  too,  the  brilliant  point  encompassed  by  darkntn 
which  denotes  a  summit  on  the  night-side  just  touched  by  th 
rnya  of  the  rising  or  setting  sun,  may  be  visible  or  inrisible  i 
different  times  from  a  similar  cause,  the  altered  bearing  of  t' 
Euu  in  the  lunar  sky  at  one  time  throwing  over  it,  at  ajiotbul 
beside  it,  the  shadow  of  some  object  near  the  terminator.  Otbei 
similar  cases  of  illusion  might  be  named.  The  end  uf  a  sbaif 
may  be  apparently  prolonged  by  its  felling  into  a  depreesedoiicl 
already  darkened  spot;  or  its  form  may  be  suddenly  cbangu 
from  pointed  to  round  if  the  eitreme  apex  cast  from  son 
sharp  and  prominent  "aigiiille"  shoiUd,  as  the  sim  gauu  i 
«levation,  ceiisc  to  project  beyond  the  shadow  of  the  gentld 
slopes  from  which  it  springs.  It  would  be  easy  to  extend  tbi 
list  of  causes  of  deception  ;  but  those  Iiere  given  may  suffice  a 
indications  of  the  caution  with  which  it  is  necessary  to  approach 
the  much-disputed  question  of  still  existing  physical  chai^ 
In  the  answer  to  that  qucetion — the  affirmative  answer — m 
doubtedly  lies  a  great  part  of  tlie  charm  of  si-leno^raphy. 
Whatever  may  be  the  magnificence  of  the  abruptei-  features  of 
tho  lunar  scenery,  or  the  smooth  and  tranquil  iispcct  of  iU 
gentler  valleys  and  wide-extended  plains,  we  shall  contL-mplata 
them  with  a  different  amount  of  interest  accordingly  oa  w 
obliged  to  consider  them  an  inanimate  and  sili^nt  record  of  tbu 
worn-out  and  spent  convulsions  of  bygone  ages,  and  forces  wholly 
extinct  in  selenological  death ;  or  wliether  we  may  detect  if  it 
bis  hut  the  last  feeble  efforts  of  that  marvellmis  woiking  ntlioh 
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mrew  open  such  amazing  gulfs,  aod  piled  up  inch  terraces 
Bwers  and  pyramids,  and  overaprea^i  mmh  wide-estended 
m  the  globe  with  confusion  and  ruin.  Some  observers 
Mve  perhaps  been  precipibLte  in  assuming  the  utter  and 
''flollapse  of  all  those  ancient  and  evidently  lonif-enduring 
fios.  It  were  safer  to  wait  and  see  whether  all  is  indeed 
ad  and  cold.  And,  again,  we  must  not  assume,  we  have 
rove — if  it  can  be  proved — the  absence  of  atmospheric 
BUenu.  This  is  not  one  of  tiiose  cases  where  an  un- 
ftttrated  negative  may  suffice.  The  burden  of  proof — or 
(disproof — here  naturally  rests  upon  the  opponent,  when 
Itlogy  is  in  favour  of  some  kind  of  gaseous  envelope :  and 
ever  may,  or  rather  must,  be  its  tenuity  as  compared  with 
)wii,  ita  total  absence  would  be  contrary  to  all  chemical 
mechanical  probability.  Nor  is  it  a  mere  tlieoretical 
i:  indications  are  not  wanting  that  the  inferences  of 
r  and  Crnuthuisen,  to  whatever  exception  they  may  be 
I  their  full  extent,  are  at  any  rate  deserving  of  some 
ration.  We  may  be  called  upon  to  make  abundant 
3  the  score  of  precipitancy  and  prepossesfiion,  and; 
Briduum  may  be  found  to  exist,  small  in  amount,  but 
y  in  character,  which  cannot  be  disposed  of  by  any 
f  mode  of  treatment.  Simple  negation  will  not  suffice, 
i  contemptuous  neglect  of  the  labours  of  those  who 
eded  us.  The  first  general  aspect  of  that  great  world 
I  ita  confusion  and  desolation  may  indeed  he,  to  Bome 
&t  of  absolute  quiescence  and  arid  sterility ;  a  wilderness 
k  and  sand,  lifeless  and  even  soundless,  in  its  unclothed 
'^  with  the  emptiness  of  boundless  space.  But  the  student, 
iportion  to  his  earnestness  and  perseverance,  may  see  cause 
distrustful  of  first  impressions ;  he  will  rather  be  looking 
irefully  for  those  minute  indications — and  experience  has 
d  that  only  minute  ones  can  lie  expected — which  may  yet 
to  a  well-trained  eye  and  cautious  judgment  that,  such  a 
jsion  woidd  be  too  precipitate.  At  any  rate  the  question 
ijBt  Bet  at  rest ;  and  it  can  only  be  finally  decided  by  the 
■  carrying  out,  in  very  circumstantial  detail  and  with 
pkius  accuracy,  that  graphical  representation  of  the  surface 
Was  formed  the  subject  of  the  preceding  remarks. 
Beed  scarcely  be  mentioned  that  a  record  of  time  is  an 
nut  element  in  the  value  of  any  such  representations,  as 
StouTB  would  occasionally  be  of  considerable  significance 
Bobaequent  comparison ;  and  in  such  comparison  any 
fece  of  libration  will  have  to  he  carefully  allowed  for  at 
pterial  distance  from  the  centre  ot  the  disc.  Personal 
RBt  enters  bo  much  into  all  these  matters,  that  it  may 
ibable  in  the  first  instance  to  infititute  cQmi^a.i\»nis 
frn. — NO.  xLTiii.  a  ^ 


belweeD  the  different  di^UiHralioDS  of  th«  same  hand,  for  eyof 
oboerrrr  has  hif  own  way  uf  seeing  and  interpreting  as  well 
of  deliiKatiDg  what  Ue^  befure  him  ;    but  ultimately  a  nuire 
extended  collation  would  be  requisite.     To  Mr.  Birt,  as  edtion 
of  the  ■*  Kagli^h  Lunar  Map,"  now  in  progress,  our  own  observ 
would  naturallj  refer  for  the    -afe    preservation  and  ^i>«4 
compaii^n  of  their  united  labours ;    hut,  it  is  obviously 
portant  that  what  i«  thus  communicated  should  be  the  iv^uli, 
nut  of  rou^h  and  hasty  attempts,  but  of  careful  and  atU^Dtin 
deliikeation.     It  is  also  very  desirable  that  such  a  repre^uU- 
tiun  should  be   accompanied  by   a  list,  as  well   as  by  some 
de«criplioD.  of  the  objects  delineated ;    this  being  the  meet 
cffin-tive  method  of  ensuring  certainty  to  the  evidence,  and 
mubing   it  fully   dependable  for   future  comparison  and  in- 
ference. 

It  may  have  been  noticed  that  do  allusion  has  been  made 
the  rttpre^entation  of  ^ose  well-known  streaks  and  s])ecks  and 
cloiitls  of  white  and  grey  which  give  so  pecidiar  and  un- 
intelligible a  character  to  the  aspect  of  the  Kidl  Moon.  Tb" 
delineation  of  these  would  be  found  in  one  respect  more  diflt- 
cult,  as  requiring  wider  gradation  of  tone  ;  in  another  eaiiei, 
bom  the  greater  permanency  of  the  object.  It  has  betu 
hitherto  little  attempted  in  detail,  but  is  well  worthy  of  xp^ 
rate  study.  We  have  not  space  to  enter  now  upon  its  chii- 
ractecistio!.,  which  indeed  ha?e  been  but  very  imperfectly 
investigated.  Here  also,  however,  indications  of  d  dini 
change  have  not  been  wanting;  and  the  diligent  and  fet- 
severing  tsplorer  would  probably  be  rewarded  in  the  end.    ' 
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TAVING-  completed  our  survey  of  certain  cliaracters  pre- 
BCDted  by  the  skeleton  in  different  Bpecies  of  the  order 
PniMATKa,  otlier  systems  of  organs  may  now  be  adverted  to. 

TLat  system  of  parts  which  clothes  and  is  attached  to  the 
various  part*  of  the  skeleton  may  be  taken  naturally  after  the 
skeleton  itself. 

This  system  consists  of  the  flesh  which,  l>eing  divided  into  a 
number  of  segments  and  layers  by  intervening  membrane,  con- 
BUtiites  the  muscles  or  active  oi^ans  of  motion. 

The  muscles,  however,  present  few  characters  of  any  great 
value  for  our  purpose,  and  this  might  be  anticipated,  since 
being  the  special  organs  of  motion,  they  would  naturally  be 
Mpected  to  be  peculiarly  modifiable  and  to  present  every  variety 
rf  adaptive  modification. 

Speaking  generally,  the  Apes  resemble  man  myologically 
Kwre  than  do  the  Half-Apes,  and  the  latter  may  present  us 
»ilh  special  aberrant  modifications  ;  such  e.g.  as  the  presence  of 
la  extra  muscle,  called  rotatcyr  Jibulce,  placed  between  the  tihin- 
bone  (tibia)  and  t!ie  adjacent  small  bone  (Jihula,)  of  the  leg. 

It  is  the  Latisternal  Apes  {SimiincB)  which  approach  man 
most  closely  in  muscular  structure,  as  we  have  seen  they  do  in 
Ihe  bony  framework  which  supports  the  muscles. 

Amongst  these  higher  Apes  the  Orang  shows  again  a  certain 
inferiority  as  to  its  muscles,  reminding  us  of  the  aberrations 
We  have  already  seen  to  exist  in  its  skeleton. 

Thus  in  its  foot,  the  great  toe,  in  spite  of  its  small  relative 
size,  is  furnished  with  a  special,  short  muscle  (called  opponeiiH 
ktdlucis)  not  found  in  other  Latisternal  Apes,  any  more  than  in 
man.  This,  indeed,  is  a  special  development,  and  is  no  approxi- 
mation to  an  inferior  type  of  structure. 
^On  the  contrary,  both  the  great  toe  and  the  thumb  WxtTiti 
Ba^ct  tendon  sent  to  them  from  the  deep  \ob\^  ieioi  tavi.w^'!* 
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of  the  arm  and  leg  respectively.     In  this  respect  we  find  no 
inverse  difference  to  that  precedingly  noticed. 

Again,  the  long  muscle  called  flexor  longus  haUueis  does 
not  take  origin,  as  in  the  other  higher  Apes,  from  the  leg,  bul 
from  the  bone  of  the  thigh, 

But  neither  the  skeleton,  nor  yet  the  flesh  which  clothes  it, 
can  be  considered  as  the  most  important  system  of  organs,  nor 
that  best  calculated  to  manifest  degrees  of  affinity  or  su- 
premacy. It  is  not  the  pillars,  shields,  and  levers  of  the  Iwdy 
(bones),  nor  the  cords  and  fastenings  which  brace  togetlief 
(ligaments),  or  by  tension  act  upon  (muscles)  those  pillars  and 
levers  which  can  rationally  be  regarded  as  supreme.  Such 
supremacy  must  rather  be  conceded  to  the  regulating  and 
co-ordinating  apparatus,  by  means  of  which  the  tensions  are  «o 
varied  and  directed  as  to  produce  harmonious  and  consentie  it 
results.  But  this  supremacy  is  still  further  manifest  when  ne 
consider  that  the  very  integrity  of  these  structures  is  maiD' 
tained,  and  their  repair  effected,  by  the  agency  of  that  verj 
same  co-ordinating  apparatus  which  is  the  controller  of  animal 
life,  the  lord  of  all  within  its  own  boundaries,  and  which  sayi 
to  every  other  system  of  parts,  "  Starve  thou  before  me." 

This  supreme  and  dominant  apparatus  is  the  nervous  system. 
The  Ape  which  has  this  system — and  especially  the  dominant 
part  of  this  dominant  system,  namely,  the  brain — most  in  con* 
formity  with  the  same  system  in  man,  must  surely  be  held  to 
be  the  most  materially  man-like  in  structure. 

Now  it  is  not  the  Chimpanzee,  certainly  not  the  Gorilla,  nnf 
yet  the  Gibbons  which  most  resemhle  man  as  regards  hu 
brain.     In  this  respect  the  Orang  stands  highest  in  rank. 

In  the  first  place,  the  height  of  the  Orang's  cerebnim  in  fronl 
is  greater  in  proportion  than  in  either  the  Chimpanzee  or  tbt 
Gorilla;  while  the  bruin  of  the  last-named  animal  falhs  heW 
that  of  the  Chimpanzee,  in  that  it  is  relatively  longer  and  mi»r« 
depressed,  as  compared  with  man's  brain. 

Each  half  of  the  cerebrum  is  divisible  into  four  part*  a 
lobes.  The  first  of  these  (marked  1,  2,  and  3)  is  tb 
"  frontal."  The  second  (marked  4, 5, and  6) is  the  " parietal.' 
The  third  (marked  10,  11.  and  12)  is  the  "oceipital ;"  and  li 
fourth  (marked  7,  8,  and  9)  is  the  "temporal." 

On  comparing  the  brain  of  man  with  the  brains  of  tlH 
Orang,  Chimpanzee,  and  Baboon,  we  find  a  successive  deicnaui 
in  the  frontal  lobe,  and  a  successive  and  very  great  increa^  il 
the  relative  size  of  the  occipital  lobe.  Concomitantly  wit! 
this  increase  and  decrease,  certain  folds  of  lirain  subBtanccI 
called  "bridging  convolutions"  (marked  a  and  (9),  which 
man  are  conspicuously  interposed  between  the  parietal  a 
occipital   lobes,  seem  a«  uUeiX'^  to  <iv«s,^veai  io  the  Cbiiq 
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panzee  as  they  do  in  the  Baboon.  In  the  Orang,  however, 
though  much  reduced,  they  arc  still  to  be  distiDguighed. 
Besides  these  matters,  the  temporal  lobe  becomes  less  horizontal 
and  more  depressed,  as  we  proceed  from  Man  to  the  Baboon. 


Brain  of  AInniiril)  Bnboon  {CynocejtlutlKi),  toft  »»\f. 

Tlietse  distinctions,  with  some  others,  have  been  pointed  out 
in  France  by  the  late  lamented  M.  Gratiolet,*  and  in  England 
by  Professor  Rolleston.f  Mr.  Marshall,  F.R.S.,  has  also  given 
his  verdict  J  "on  the  interesting  question  of  the  relative 
superiority  of  the  Chimpanzee's  and  Orang's  brain  "  "  in  favour 
of  the  latter." 

Messrs.  Schroeder,  Van  der  Kolk  and  W.  Vrolik,  the  dis- 
tinguished naturalists  of  Amsterdam,  fully  recognise  the  resem- 
blance of  the  brain  of  the  Orang  to  that  of  man  to  be  closer 
than  that  presented  by  the  brain  of  any  other  Ape. 

The  actual  and  absolute  mass  of  the  brain  is.  however,  elig^U; 
greater  in  the  Chimpanzee  than  in  the  Orang,  as  is  the  relatite 
vertical  ext«nt  of  the  middle  part  of  the  cerebrum,  nlthough^ 
as  before  said,  the  frontal  portion  is  higher  in  the  Orang. 
When  we  turn  to  the  Gorilla  we  6nd,  from  M.  Gratiolet,( 
that  this  much  vaunted  and  belauded  Ape  ia  not  only  inferior 
to  the  Orang  in  cerebral  dovelopmeut,  but  even  to  bis  smaller 
African  congener — the  Chimpanzee. 

In  the  first  place  its  bruin  scarcely  equals  (at  least  in 
cases)  tliat  of  the  Chimpanzee  in  actual  mass.    It  is  also  flattery 
and  its  frontal  lobe  is  less  projecting  in  front  of  ita  temporal 

*  ''Mfmnire  siir  li'splia  c^r^bmiix  de  I'homme  et  Am  primKtM 

t  "Nnl.  Hist.  Itt^view,"  r.>l.  i.  p.  301.  nnd  in  m  Lwtur^  at  ihe  Rcml 
InMiitutioi),  reported  in  the  "Medicnl  TinieN,"  for  Tehnaiy  •ml  Mmbj 
1862. 

I  "  Xm.  Hi«t.  Review,"  vol.  i.  p.  .3ia 

S  See  "Coinpt«s  raoduB,"  AY"^*Kh,lWO,Y.*ll. 
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E  Altogether,  M.  Gratiolet  tells  us,  its  brain -characters 
Klf  the  Goriila — in  spite  of  its  size  and  strength — the 
R  and  most  degraded  of  all  the  liitistemRt  apes.  More- 
Rhe  disposition  of  its  convolutions  is  such  as  (in  the 
ni  of  M.  Gratiolet)  to  connect  it  with  the  Bahoons,  while 
Kiimpanzee  is  similarly  connected  with  the  Macaques, 
nathor  siiggeet«  that  if  the  Orang  he  considered  aa  the 
I  and  culminating  point  of  development,  following  the  line 
le  Semnopitheci  and  Gibbons,  then  the  Chimpanzee  may 
iken  to  be  the  head,  or,  as  it  were,  the  Orang,  of  the  series 
[ftcaquea,  while  the  Gorilla  is  but  the  culmination  of  that 
{cerebral  structure  elsewhere  exhibited  by  the  relatively 
'and  degreed  Baboons. 

I  is  an  appreciation  of  the  animal  widely  different  from 

ill  popular  in  England,  in  spite  of  Professor  Rolleston's 

to   propagate   the  true   Simian   faith   respecting   this 

ifi-be  king  of  the  Si.mind(r.'" 

fProfesBor  expreeees  himself  as  follows : 

i  the  world  of  science,  as  in  that  of  polities,  France  and 

nd  have  occasionally  differed  as  to  their  choice  between 

vidid&tes  for  royalty.  ...  If  either  hereditary  cL-iims 

■iiiil  merits  affect  at  all  the  rifjht  of  succession,  beyond 

ion  the  Gorilla  is  hut  a  pretender,  and  one  or  otlier  of 

i  candidates  the  true  prince.      There  is  a  graceful  an 

18  an  imgraeeful  way  of  witlirlrawing  from  a  false  position, 

the  British  public  will  adopt  the  graceful  course  by  ac- 

Qg  forthwith  and  henceforth  the  French  candidate,  and 

^mug  M,  Gratiolefs  proposal  for  speaking  of  the  Gorilla 

^  Baboon,  of  the  Chimpanzee  as  a  Macaque,  and  of  the 

U  a  Gibbon." 

jean  be  no  question,  then,  but  that  in  this  most  im- 
organ,  the  Orang  is  man's  nearest  ally,  while  the  Gorilla 
remarkably  inferior- 
closeness  of  resemblance  between  the  brains  of  the 
tnd  of  man  becomes  yet  more  striking  when  we  con- 
)w  great  in  this  respect  is  the  divergence  between  the 
Hid  those  lowest  of  Apes — the  Marmosets — in  which  the 
is  smooth  and  entirely  devoid  of  furrows  and  con- 
lu  the  lower  sub-or Jer— the  Lemuroids — the  di- 
iB  much  greater  still,  so  much  so,  indeed,  that  the 
jteB,  as  to  their  brains,  have  far  nearer  resemblances  to 
altogether  below  the  order  Primates,  than  to  the 
biembers  of  that  order. 

nevertheless  l)e  borne  in  mind,  if  we  would  estimate 
of  these   cerebral    characters  with    perfect  fairnesf-, 

lliSBdica}  Timef,"  for  Ftbrunry  18(S2.  voV\.  ^o.  WJft.  ^AAV. 
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lliat  tbrms  zoologically  distant  gometiines  re»einl)le  earli  otbef 
in  brain-cbaractors,  while  closely  allied  forms  strangely  differ. 
TliuB,  as  M.  Gratiolet  haa  pointed  out,  tlie  "  bridging  eonio- 
liitionB  "  between  tbp  parietal  and  occipital  lobes  re-appear  ia 
the  Spider  Monkeys,  while  two  speciea  of  Hapajou  (Cebui). 
80  closely  allied  as  to  have  been  sonaetimee  treated  as 
species,  differ  strangely  from  each  other  in  this  respect. 

Again,  much  stress  haa  been  laid,  by  gome  writiers,  on  the 
great  relative  extension  backwards  of  the  hinder  part«  of  the 
cerebrum  and  cerebelhmi  in  man.  But  in  the  little  Squirrel 
.Monkey  of  America  the  cerebrum  extends  backwards  beyomi  the 
i-erehellum,  much  more  than  it  does  in  ourselves,  while  in  tbM 
remarkable  species  of  Hj/lobittes—  the  Siamang  Gibbon  (whidi  i» 
BO  man-like  in  its  chin,  and  which  exceeds  man  in  the  hresdUi 
of  its  stemnm) — the  cerebrum  is  so  short  as  to  leave  the  <we- 
bellum  very  decidedly  uncovered  at  ita  hinder  part.  In  tiif 
Howling  Monkeys,  again,  this  exposure  of  the  cerebellum  is  vet 
greater,  and,  nevertheless,  these  monke>ys  belong  to  a  fstnilr 
in  which,  as  we  have  seen,  the  overlapping  of  the  cerebeUnm 
by  the  cerebrum  attains  its  maximiun  of  development. 

Yet  the  psychical  powers  of  different  Apes  are  very  umllai. 
Xot  only  the  lowest  Baboons  of  Africa  (as  e.ff.  the  fftDwd 
"Happy  Jerry"  of  Exeter  Change)  can  be  taught  various  and 
complex  tricks  and  performances,  but  the  less  man-like 
American  monkeys — the  common  l^apajous — are  habitiuUy 
selected  by  peripatetic  Italians  for  the  exhibition  of  the  mo* 
clever  and  prolonged  performances. 

As  to  the  two  species  of  Sapajou,  the  brains  of  which  are  m 
different  the  one  from  the  other.  Professor  RoUeston  asks: 
"  Will  anybody  pretend  that  any  difference  can  be  detected  iP 
the  psychicil  plienomena,  tlie  mental  manifestations  of  the« 
creatures,  at  all  in  correspondence  or  concomitant  variation 
with  their  differences  of  cerebral  conformation  ? "' 

The  difference  between  the  brain  of  the  Orang  and  that  of 
Man,  as  far  as  yet  ascertained,  is  a  difference  of  absolute  tnu^' 
It  is  a  mere  ditierence  of  degree  and  not  of  kind. 

Yet  the  difference  between  the  mind  of  Man  and  the  psychi- 
cal faculties  of  the  Orang  is  a  difference  of  kind  and  not  on* 
of  mere  degree.' 

Thus  on  the  one  hand  wo  see  that  we  may  have  great  differ 
cnces  in  brain  development  unaccompanied  by  any  oone- 
sponding  psychical  diversities,  and  on  the  other  we  Biay  haK 
vast  psychical  differences  which  it  seems  we  must  refer  to 
other  than  cerebral  causes. 

^i  •  Se«  "  QiiBrterly  Review,"  Julv  lft71. 
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Professor  Huxley  has  Bought  to  invalidate  such  inferences,* 
lii:it  hy  as^rting,  what  is  of  course  perfectly  true,  that  infel- 
li-ftual  power  (aa  we  daily  experience  it)  depends  not  on  the 
ilevelopmeot  of  the  brain  alone,  but  also  on  that  of  "  the 
ijigans  of  the  senses  and  of  the  motor  apparatuses,"  But 
!-ineiy  to  this  we  may  reply  that  Id  these  respects  no  one  pre- 
ttiids  even  that  there  is  much  diEFerence  between  man  and  Apes. 
.Secondly,  Professor  Huxley  objects  that  the  cerebral  differ- 
ences may  be  of  so  minute  a  character  aa  to  have  escaped  ob- 
servation, and  he  compares  the  brains  of  Man  and  an  Ape  with 
two  watches,  one  of  which  will,  and  the  other  will  not,  keep 
accurate  time.  He  exclaimE,  "  A  hair  in  the  balance-wheel, 
a  little  rust  on  a  pinion,  a  bend  in  a  tooth  of  the  escapement, 
a  something  go  slight  that  only  the  practised  eye  of  the 
watchmaker  can  discover  it,  may  be  the  source  of  all  the  dif- 
ference." 

It  would  be,  however,  to  say  the  least-,  somewhat  singular  to 

attribute  to  hypothetical  and  confeaaedly  minute  ditferences 

effects  which  as  yet  we  have  not  seen  to  accompany  or  be  pro- 

ilnced  by  ceHaitUy  present  and  confesaedly  coneideraiile  difi'er- 

R-ea  which  we  have  seen. 

With  how  much  force  then  does  not  the  comparative 
.!;atomy  of  the  present  day  re-echo  the  trath  long  ago  pro- 
■  Liimed  by  Buffon,t  that  material  structure  and  physical  forces 
ii:  never  alone  account  for  the  presence  of  mind. 
Speaking  of  the  Ape,  the  most  Man-like  as  ta  brain,  he 
uvs: — 

"  II  ne  pense  pas :  y  a  t-il  une  preuve  plus  evidente  que 
b  matl^re  seule,  quoique  parfaitement  organisee,  ne  pent 
produire  ni  la  pensee,  ni  la  parole  qui  en  est  la  signe,  a 
moins  qu'elle  ne  soit  anim^e  par  un  principe  superieur  ?  " 

In  passing  from  the  brain  to  the  organs  of  sense,  it  may  be 
^^marked  that  the  ear  of  the  Crorilla  is  more  human  than  that 
■;  any  other  Primate,  in  that  it  has  a  rudimentary  lubule — that 
•  to  say,  a  rudiment  of  that  soft  depending  portion  into  which 
li'.'  "ear-ring"  is  inserted, 
The  nose,  on  the  contrary,  exhibits  a  prominence  slightly 
pproximating  to  that  of  Man,  not  in  the  Gorilla  but  in  one  of 
'■•f  Gibbons,  namely  the  Hoolock. 
The  projection  of  Man's  nose  is,  however,  exceeded  by  that 
r  d  long-tailed  Bornean  Ape,  called  the  Proboscis  Monkey  on 
■-i.uimt  of  the  length  of  its  nasal  organ.  It  belongs  to  the 
.'.';ms  Semnopithecus.  No  other  species  of  that  genus  exhibits 
>!.y  appruximatiou  to  a  similar  nasal  elongation. 

•  "  Mfin's  Place  in  Natore,"  p.  102,  note. 
f  •'Hiat.  i\8r.,"t,3iv.  p.  01,  ITCC. 
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The  tongue  of  the  Orang  is  more  like  that  of  man  than  is 
the  tongue  of  any  other  latisternal  Ape,  and  the  large  papill« 
of  the  back  of  the  tongue  (called  circumvnUate)  more  reserabl* 
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in  arrangement  even  in  the  Giblions  the  same  parts  in  man. 
than  they  do  in  the  Chimpanzee,  and  very  much  more  than  in 
the  Gorilla. 

The   Gibbons,  however,  differ  from  man  and  from  all  tlie 


Face  of  tic  Pmboiwis  Mmikej. 

higher  htistemal  Apes  in  having  a  little  conical  bifid  mem 
brane  developed  beneath  the  tongue, 
On  the  other  hand,  the  Gibboiift  Vvsvfe  o-ftlaToai^h  which  i 
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-rr  human,  and  a  liver  which  is  more  like  the  liver  of  man 
(lian  is  that  of  any  other  animal  whatever. 

Tlie  liver  of  the  Orang  and  the  Chimpanzee  ia  not  very  dif- 
f-Tcnt  from  that  of  man,  but,  strange  to  aay,  in  the  Gorilla  we 
mwt  with  a  very  degraded  liver,  and  one  formed  on  the  type 
(if  liver  which  exists  in  the  lower  Monkeys  and  the  Baboons — 
irith  Uie  lobes  subdivided. 

The  teeth  of  Apes  resemble  those  of  man  in  varying  degrees, 
and  the  several  resemblances  which  may  exist  are  by  no  means 
present  at  the  same  time  in  the  dentition  of  any  one  of  the 
111! sternal  Apes. 


Dentilion  of  Jlajalemiir. 

1.  One  striking  character  of  the  human  teeth  is  their  almost 
(qnal  vertical  development.  All  the  Apes,  on  the  contrary, 
poggeffi  more  or  less  projecting  tuak-Iike  "eye  teeth,"  or 
"wmnew,"  as  they  are  technically  called,  because  similarly 
I»ojectiDg  in  the  dog. 

Now  in  all  the  broad-breastboned  Apes,  the  canines  are  both 
Wceedingly  long  and  powerful,  and  indeed  the  ShniincE  are 
slmost  like  Baboons  in  this  respect. 

The  nearest  approach  to  man  is  found  not  in  the  Apes  at  all, 

Irat  in  the  Half-Apes,  where  in  some  forms  {ase.g.  Hapalemur) 

the  excess  in  length  of  the  canines  over  the  grinding  teeth  is 

very  small  indeed. 

2.  The  second  noteworthy  character  of  the  Vinma,-w  tVe-tiXXWatt. 
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is  the  close  approximation  of  the  teeth  one  to  another  serially, 
so  that  no  vacant  space  (or,  as  it  is  technically  called,  diaeUma) 
is  left  between  any  two  adjacent  teeth. 

To  find  a  similarity  to  man  in  this  respect  we  have  agiua 
to  descend  through  the  whole  series  of  Apes,  till  we  coma 
to  the  lower  and  more  aberrant  forms  of  the  Half-Apes,  aod 
there  alone,  in  the  little  Taraier  of  Celebes,  we  once  more  meet 
with  teeth  placed  in  serial  contiguity,  as  in  man. 

3.  A  third  character  which  may  here  be  mentioned,  ia  one 
exhibited  by  the  masticating'  surfaces  of  the  larger  grinding 
teetli  of  the  upper  jaw.  We  find  in  Man  on  the  masticating 
surface  of  each  of  these  teeth  an  oblique  ridge,  rnnning  (rna 
the  front  inner  angle  of  such  siu'face  outwards,  and  backwardJ 
to  its  hind  ont«r  angle. 

This  character  is  found  also  in  the  teeth  of  the  Orang, 
(Chimpanzee,  and  Gorilla,  but  it  does  not  exist  in  those  of  the 
Gibbons,  nor  in  those  of  any  of  the  lower  Simiadie.  Hew, 
then,  we  seem  to  come  upon  a  striking  character  as  to  affinitt 
with  man — a  character  the  more  deep  and  significant,  in  tlot 
it  is  hard  to  see  how  the  presence  of  this  slight  ridge  should 
be  so  favourable  in  the  life-struggle  as  to  be  independently 
developed  in  different  forma  by  any  mere  action  of  natuni 
selection. 

Nevertheless,  when  we  pass  to  the  American  Apes  we  find  it 
reappearing  in  the  Spider  and  Howling  Monkeys,  and,  atraog* 
to  say,  even  amongst  the  Half-Apea  {e.ff,  iu  Arctocebua,  MierO' 
cebim,  and  Galagu)  the  same  structure  is  distinctly  developed. 

4.  The  fourth  character  is  one  drawn  from  the  order  of  tlio 
succession  of  the  teeth.  Each  eye-tooth  of  the  second  or  pe^ 
manent  set  is  cut  in  man  before  the  hindmost  grinder  but  aatc 
makes  it«  appearance.  In  the  Orang,  Chimpanzee,  and  Gorilla^ 
all  the  grinders  of  the  second  set  make  their  appearance  befort 
the  canines  of  the  same  set.  In  the  Gibbons  the  canlnd 
accompany,  if  they  do  not  precede,  the  appearance  of  the  hinji 
most  grinder,  and  so  far,  therefore,  these  animals  seem  t( 
approximate  to  the  human  condition  ;  but  the  resemblance  jl 
of  no  signilicance,  since  it  is  a  condition  uft«n  found  in  tbi 
lower  Apes. 

Most  of  the  Gibbons,  again,  resemble  man  more  than  do  Uw 
Orang,  Chimpanzee,  or  Gorilla,  or  than  many  of  the  Iowa 
Cjimiadfe,  in  the  absence  of  large  saccular  dilatations  orpouclui 
in  connexion  with  the  larynx. 

The  shape  of  the  st-omach  is  more  human  in  the  Gibl 
in  the  other  broad-breastboned  apes. 

The  Orang  has  been  said  to  have  no  uvula,  but,  as 
Flower  has  pointed  out,  it  is  present,  though  disguise*!' 
extent  of  development  of  adjacent  membrane. 
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In  man  and  in  all  Primaffls,  the  large  intestine  gives  off  a 
toDsiderable  blind  off-shoot  (the  circum.)  which  has  attached 
M  it  a  singular  little  worm-like  process,  called  the  vermiform 
■  i/'peiulix.  This  is  not  found  in  any  apea  other  than  the 
Stmiinae,  and  its  development  is  most  like  man  in  the  Gibbons. 

it  may  be  well  now  to  recapitulate  and  group  together  the 
dmractera  in  and  by  which  different  Apes  and  Half- Apes  resemble 
uid  differ  from  man. 

Besides  the  highest  Apes,  certain  of  the  lower  and  lowest  fonns 
have  been  seen  to  merit  oui"  attention. 

Tlie  Gorilla  resembles  man  more  than  does  any  other  lati- 
stemal  Ape,  in  the  following  points: — (1)  The  great  bulk  of  it« 
whole  body ;  (2)  the  possession  of  a  lobule  to  the  ear  ;  (3)  the 
prominence  of  the  upper  part  of  the  bones  of  the  nose ;  (4)  the 
development  of  a  vaginal  ridge  beneath  the  skull  on  each  side  ; 

(5)  the  shape  of  the  blade-bone  ;  (fi)  the  relative  length  of  the 
hand  to  the  spine ;  (7)  that  of  the  fore-a»m  to  the  upper  arm  ; 
(8)  that  of  the  thumb  to  the  back-bone ;  (9)  that  of  the  thiraib 
to  the  whole  hand  ;  (10)  that  of  the  ankle-bones  to  the  whole 
foot;  (11)  that  of  the  great  toe  to  the  spine  ;  (12)  the  length 
of  the  neck  of  the  thigh-bone. 

The  Gorilla  differs  more  from  man  than  do  any  other  of  the 
liroad-breaatboned  Apes,  in  that : — { 1 )  The  bony  muscular  ridges 
(HI  the  skull  are  enormously  developed ;  (2)  the  cerebrum  is  of 
relatively  small  vertical  extent;  (3)  the  brainfolds  (cerebral 
convolutions)  are  formed  on  the  type  of  brain  fotmd  existing  in 
Baboons ;  (4)  the  liver  is  Baboon-like  in  its  subdivided  con- 
dition; (5)  the  large  papillce  of  the  tongue  are  scattered  and 
not  collected  into  a  V-shaped  aggregation, 

It  should  also  be  recollected  that  there  are  characters  by 
which  the  Gorilla  differs  more  from  man  than  does  some  one  or 
nther  of  the  latiatemal  forms,  whether  it  be  the  Chimpanzeei, 
(he  Orang,  or  the  long-armed  Apes.  Such  are  the  non-develop- 
ment of  a  chin,  the  number  of  ribs,  &c.,  &c. 

The  Chimpanzee  is  the  most  man-like  of  the  .Simiinje  in  the 
following  points  :^(1)  The  shortness  of  the  arras,  compared 
with  the  length  of  the  spine:  (2)  their  shortness  (the  hands 
being  included)  compared  with  the  legs  and  feet;  (3)  the 
length  of  the  humerus  compared  with  that  of  the  spine ;  (4) 
the  length  of  the  radius  compared  with  that  of  the  spine ;  (5 ) 
the  lengt.h  of  the  longest  toe  compared  with  that  of  the  spine ; 

(6)  the  near  approximation,  in  length,  of  the  great  toe  to  the 
absolut-ely  longest  toe  ;  (7)  the  height  of  the  frontal  lobe  of  the 
cerebrum.  On  the  other  hand,  the  Chimpanzee  differs  from 
man  more  than  do  any  other  of  the  latistemal  Apes  in  that 
the  leg  and  foot  (taken  together)  are  so  short  compared  with 
Uie  length   of  the  spine.     Besides   this,  aa  -Yie  W^e  seeo.  i 
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i^everal  ImportaDt  (.-haracters,  tlie  Cliiiupanzee  is  len  hw 
tlmn  is  one  or  auotiier  of  the  •Siiuiin».     Such  cliamctera 
a.;/,   the   number  of  the  lumbar  vertebrae,  the   shape  uf  lib 
biade-bone,  of  the  sacrum,  vtc.,  &c. 

The  Orang  is  most  like  man  in  (I)  the  development  of  tti 
beard  in  the  males  J  (2)  in  the  development  uf  the  stjrloi<l|iT4 
cess ;  (3)  in  the  length  of  the  leg  and  foot  takeji  togi-ther  coffl 
pared  with  that  of  the  back-boue ;  (4)  in  the  lenjjth  of  ttiecra 
of  the  ilium;  (5)  in  the  development  of  the  spine  of  tli 
ischium;  (6)  in  the  length  of  the  foot  compared  with  that 
the  baud  ;  {7)  in  the  relative  height  of  the  cerebrum;  (8)i 
the  large  proportion  of  its  frontal  lobe  ;  (9)  IQ  the  small  { 
|H)rtion  of  its  occipital  lobe ;  (10)  in  the  development  uf 
"bridging  convolutions;"  (11) iu  the  cbamclers  of  thetongw 
( 12)  iu  the  high  and  rounded  form  of  tJiL-  ^kull. 

The  Orang,  in  addition  to  the  characters  before  notedi' 
differs  from  man  more  than  do  any  otlier  of  the  broad-bn 
bontnl  Apes,  in  that  (1)  the  breast-bone  is  formed  of 
series  of  pieces;  (2)  iu  the  length  of  the  leg,  without  tli 
foot,  compared  with  that  of  the  back-bone  ;  (3)  in  tlie  leocti 
of  the  shin-boue  compared  with  that  of  the  temur  ;  (4J  in  tf 
length  of  the  foot  compared  with  that  of  the  back-bone ;  (i) 
the  length  of  the  foot  compared  with  that  of  the  iRliin-bone ;  [6 
in  the  length  of  the  foot  compared  witii  that  of  the  spine ;  [1 
in  the  shortness  of  the  tarsus  compared  with  the  length  oflh 
whole  foot;  (ri)  in  the  shortness  of  the  hallux  coniparfd 
the  spine. 

Some  or  other  of  the  Gibbons  are  most  like  man  in:— {I 
the  breadth  of  the  breastbone  ;  (2)  the  ehortuens  of  the  eeeni 
spinous  processes;  (3)  the  developmentof  a  "chin  ;"  (4)totl 
length  of  the  leg,  without  the  foot,  compared  with  that  of  tl 
spine  ;  (5)  the  length  of  the  blade-bone  com[iariHi  with  that 
the  spine ;  (6)  the  length  of  the  haunch-bone  compared  wl 
that  of  the  spine ;  (7)  the  breadth  of  the  pelvis  compared  *il 
the  length  of  the  haunch-bonea ;  (8)  in  the  length  of  lJ 
femur  compared  with  that  of  the  spine;  (9)  the  length  ' 
the  femur  compared  witJi  that  of  the  haunch-bone  ;  ( 10)  t1 
relative  slemleniess  gf  the  thigh-bone ;  (11)  thf  length  of 
shin-bone  comjMired  with  that  of  the  femur;  (la)  uie  leng 
of  the  foot  compart-d  with  that  of  the  leg:  (13)  in  the  leJig 
of  the  foot  compared  with  that  of  the  tibia;  (14)  in  t 
slendernesB  of  the  ankle  ;  (15)  in  the  length  of  the  gtual  t 
compared  with  that  of  the  whole  foot ;  (llj)  the  promlnnnoe 
the  nose;  (17)  the  form  of  the  stomach  ;  (18)  that  of  thcUvfl 
( 1 9)  that  of  the  \ermiform  appendix  ;  (20)  the  succeasioD  of  t 

•  Seo  "  I'op.  St  HeviLW,"  Xo.  xlvU.,  pp.  JSU-lsr. 


ii'etli ;  (21 )  the  absence  of  laryngeal  sacs  ;  (22)  tlie  i^uality  of 
i.he  voice. 

All  the  Gibbons  differ  from  man,  more  than  do  any  oUier  of 
the  broad-breastboned  Apea,  in  thiit: — (1)  the  length  of  the 
arms  compared  with  that  of  the  spine  is  so  great ;  ( 2 )  in  the 
excessive  length  of  the  leg  and  fool  (taken  together)  compared 
with  that  of  the  spine  ;  (3)  in  the  length  of  the  foot  compared 
with  that  of  the  haud :  (4)  in  the  strui-ture  of  the  tongue 
undemeatji ;  (5)  in  the  form  of  the  upper  grinding  teeth  ;  (6) 
in  the  smaller  size  of  the  body,  and,  in  the  Siamang,  in  the 
uncovered  cerebellum. 

We  have  aeen  also  that  some  or  other  of  the  Baboons — the 
lowest  of  the  Simiadae — excel  all  the  higher  Apes  in  resem- 
blance to  man  as  to  certain  points.  These  are: — (1)  the  sig- 
moid curvature  of  the  spine ;  (2)  the  lum bo-sacral  angle  ;  (3) 
the  conca^'ity  of  tlie  visceral  surface  of  the  sacrum ;  (4)  the 
convexity  of  the  bones  of  the  nose ;  (.5)  the  development  of 
theetyloid  process ;  (6)  the  transverse  breadth  of  the  pelvis 
as  compared  with  its  depth  from  the  sacrum  to  the  pubis;  (7) 
tbe  greater  descent  of  the  inner  condyle  of  the  femur;  (8)  the 
length  of  tlie  foot  compared  with  that  of  the  backbone;  (9) 
the  angle  formed  by  the  axis  of  the  cranium  with  the  axis  of 
tlie  face. 

The  CdiidcB  differ  from  both  man  and  the  SiiiiiiuicB  in  such 
important  characters  that  they  cannot  but  be  considered  to 
'■  'iislitute  a  family  decidedly  more  inferior  and  remote  from 
':ijQ  than  that  of  the  Old  World  Apes,  Nevertheless,  some 
r  ather  of  them  resemble  man  more  than  do  the  bulk  of  the 
^muadui  in  the  following  chanicters:  (1)  no  ischial  callosities; 
\i)  no  cheek  pouches  ;  (3)  copious  beard  and  whiskers  (Sakis)  ; 
(4)  hair  of  arms  directed  as  in  man;  (5)  cranium  more  roimded; 
i6)  cranium  higher;  (7)  face  relatively  smaller  ;  (8)  foramen 
nugnum  situate  more  forwardly ;  (9)  the  length  of  tbe  thumb 
(■umpared  with  that  of  the  hand  {Hapale);  (10)  the  length 
"{ the  thigh-bone  compared  with  that  of  the  back-bone  (Spider 
.Monkeys ) ;  (11)  the  greater  descent  of  the  inner  condyle  of  the 
femur  (Spider  Monkeys);  (12)  the  length  of  the  shin-bone  com- 
pared with  that  of  the  femur  (Spider  Monkeys);  (13)  the  length 
of  the  hallux   compared  with  that  of  the   spine   (Pit/iecia) ; 

(14)  the  presence  of  "  bridging  convolutions"  (Spider  Monkeys) ; 

(15)  the  very  overlapping  cerebrum  (Squirrel  Monkeys);  (16) 
the  oblique  ridge  on  the  upper  grinders  (Howling  Monkeys). 

The  Half-Apes  {LemuroUlea)  differ,  as  before  said,  from 
butb  man  and  true  Apes  in  points  so  numerous  and  so  signi- 
ficant that  there  can  be  no  question  as  to  their  great  inferiority 
snd  the  vast  chasm  which  exists  between  the  two  sub-orders. 

Nevertheless,  we  tiud  amongst  the   Half-A^ies  iift!:tA\'Q.  tjoat- 


^ 


carpal  bon^  <a  character  found  in  an  otfa«r  Primuri^  sum  Msa, 
t)>«  Chimpanzee  and  Gorilla),  and  tbe  moet  bumau  firopor- 
tJonal  length  of  both  the  thumb  and  the  ind«x  finger  m«ik- 
pared  with  the  length  of  the  spine.  We  alao  find  in  the  ahori- 
tail«d  Indrift  the  length  of  the  femur  eompaivd  with  thai  of 
titc  haoDch-bone  most  human,  as  also  the  length  of  the  faot 
compered  with  that  of  the  hand,  and  (he  near  ap{HWach  made 
Ijy  the  length  of  the  "great  toe"  to  the  actiiallr  longest  tot 
of  the  foot.  Id  the  typical  genus  Lemur  we  lind  the  propa^ 
tinn  (in  length)  of  thigh-bone  to  the  upper  arm-hone  niMt 
hiirnun,  an  well  as  that  of  the  longest  toe  to  the  haek-bM& 
In  the  Slow  Lemur  (Xi/cti^xbiis),  the  length  of  the  sliia-bODe 
Ifeara  a  relation  tA  tliat  of  the  thigh-hone  more  human  tlm 
in  any  other  species  below  man,  while  in  other  kinds  of  Half* 
Apes  we  meet  witli  a  development  of  the  anterior  io&iinr 
flpinotia  process  of  the  ilium  more  tike  that  of  man  than  M 
find  in  any  ape  :  also  upper  grinding  teeth  furuiKh^d  with  tlia 
**  oblique  ridge"  as  in  man,  and  sometimes  an  almost  equity 
of  vertical  development  iu  the  teeth,  and  even  an  absence  i|( 
any  ili  astern  a. 

Having  completed  our  survey  and  summary  of  the  stru^ 
tural  rc'semblancefi  and  diSerences  presented  by  the  differeol 
forms  of  Primates,  wo  may  now  consider  and  endeavour  to  v^ 
praise  their  value,  as  Iwaring  upon  the  question  of  the  "  Origin 
of  Species,"  and  eH[x?cially  upon  the  asserted  "descent  of  num" 
frum  some  '•  non-human  "  Ape  ancestor.  The  question,  that  i«, 
OM  to  man's  body;  for  as  to  the  totality  of  his  naturt 
anatomical  examinations  will  enable  its  to  decide — thai  il 
the  task  of  psychology  and  philosophy  generally. 

In  the  firit  placo  it  is  manifest  that  man,  the  Apes, 
Half-ApL's  cannot  bo  arranged  in  a  single  ascending  nerieSt 
whii'h  man  is  the  term  and  culmination. 

We  may,  indeed,  by  selecting  one  organ,  or  one  »et  of 
and  cnnHning  our  attention  to  it,  arrange  the  differeut 

)  or  less  simple  manner,     But,  if  all  the  orgaui 
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taken  into  account,  the  cross  relations  and  interdependenciea 
become  in  the  higbest  degree  complex  and  difficult  to  unravel. 

This  has  been  mure  or  lesa  generally  recognised ;  but  it  has 
been  put  forward  by  Mr.  Darwin,"  and  widely  accepted,  that  the 
resemblances  between  Man  and  Apes  are  such  that  Man  may 
be  conceived  to  have  descended  from  some  ancient  members 
of  the  broad-breastboned  group  of  Apes,  and  the  Gorilla  is  still 
popularly  credited  with  the  closest  relationship  to  him  which 
is  to  be  found  in  all  existing  Apes. 

As  to  the  latter  opinion,  evidence  has  been  he-re  adduced  to 
show  that  it  is  quite  untenable. 

As  to  Mr.  Darwin's  proposition,  much  remains  to  be  said. 
But  it  is  certainly  true  that  on  the  whole  the  anatomical  cha- 
racters of  man's  body  have  much  more  resemblance  to  those 
common  to  the  latistemal  group  than  to  those  presented  by  any 
other  section  of  the  order  Primates, 

But,  in  the  first  place,  we  should  consider  what  evidence  of 
common  origin  does  community  of  structure  afford  ? 

The  human  structural  characters  are  shared  by  so  many  and 
such  diverse  forma,  that  it  is  impossible  to  arrange  even  groups 
of  genera  in  a  single  ascending  series  from  the  Aye-Aye  to  man 
(to  say  nothing  of  so  arranging  the  several  single  genera),  if 
all  the  structural  resemblances  are  taken  into  account. 

On  any  conceivable  hypothesis  there  are  many  similar  strU(}- 
tures,  each  of  which  must  bf^  deemed  to  have  been  independently 
evolved  in  more  than  one  instance. 

If  the  number  of  wrist  bones  be  deemed  a  special  mark  of 
affinity  between  the  Gorilla,  Chimpanzee,  and  man,  why  are 
we  not  to  consider  it  also  a  special  mark  of  affinity  between 
the  Indris  and  man  ?  That  it  should  be  so  considered,  however, 
would  be  deemed  an  absurdity  by  every  evolutionist. 

If  the  proportions  of  the  arms  speak  in  favour  of  the  Chim- 
panzee, why  do  not  the  proportions  of  the  legs  serve  to  promote 
the  rank  of  the  Gibbons. 

If  the  "bridging  convolutions"  of  the  Orang  go  to  sustain 
its  claim  to  supremacy,  they  also  go  far  to  sustain  a  similar 
claim  on  the  part  of  the  long-tailed,  thiunbloss  Spider  Monkeys. 

If  the  obliquely-ridged  teeth  of  Simia  and  Troglodytes  point 
to  community  of  origin,  how  can  we  deny  a  similar  community 
of  origin,  aa  thus  estimated,  to  the  Howling  Monkeys  and 
Galagos  ? 

The  liver  of  the  Gibbons  proclaims  them  almost  human ; 
that  of  the  Gorilla  declares  him  comparatively  brutal. 

The  ear  lobule  of  the  Gorilla  makes  him  our  cousin ;  but 
his  tongue  is  eloquent  in  his  own  dispraise. 

The  slender  Loris,  from  amidst  the  Half-Apes,  can  put  in 

•  "  Descent  of  If  an,"  toL  L  ^,  IfiT , 
TOL.  JUI. — HO.  ILVUI.  a 
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many  a  claim  to  be  our  shadow  refracted,  as  it  were,  Uirough 
a  Lena  urine  prism. 

The  lower  American  Apes  meet  lie  with  what  seems  "  tbe 
front  of  Jove  himself,"  compared  with  the  gi^ntic  bat  Irt* 
browed  denizens  of  tropical  Western  Africa. 

In  fact,  in  the  words  of  the  illustrious  Dutch  nsturalitlJ, 
Messrs.  Schroeder,  Van  der  Kolk,  ami  Vrolik,*  the  lines  <i 
affinity  existing  between  different  Primates  contitruct  ratlitf 
a  network  than  a  ladder. 

It  is  indeed  a  tangled  web,  the  meshes  of  which  no  naturalist 
tias  asii  yet  unravelled  by  the  aid  of  natural  selection.  Nay, 
more,  these  complex  affinities  form  sucli  a  net  for  the  use  o* 
the  teleological  retiarius  as  it  will  be  difficult  for  his  Lucretias 
antagonist  to  evade,  even  with  the  countless  turns  and  douhlingi 
of  Darwinian  evolutions. 

But,  it  may  be  replied,  the  spontaneous  and  indepeodent 
appearance  of  these  similar  structures,  is  due  to  "  atavism "' and 
"  reversion  " — to  the  reappearance,  that  is,  in  modem  deecend- 
ants,  of  ancient  and  sometimes  long-lost  structural  chantcteH) 
which  formerly  existed  in  mure  or  less  remote  hypotlietie^ 
ancestors. 

Let  us  see  to  what  this  reply  brings  us.  If  it  is  true  ud  il 
Man  and  the  Orang  are  diverging  descendants  of  a  crtatnn 
with  certain  cerebral  characters,  then  that  remote  i 
must  also  have  had  the  wrist  of  the  Chimpanzee,  the  voice  of  I 
long-armed  Ape,  the  blade-bone  of  the  Gorilla,  the  chin  of  tlw 
Siamang,  the  skull-dome  of  an  American  Ape,  the  ischium  of  ■ 
slender  Loris,  the  whiskers  and  beard  of  a  Saki,  the  liver  K 
stomach  of  the  Gibbons,  and  the  number  of  otht;r  chancteil 
before  detailed,  in  which  the  various  several  forms  of  higher  ul 
lower  Primates  respectively  approximate  to  JMan. 

But  to  assert  this  is  as  much  as  to  say  that  low  down  in  Ux 
scale  of  Primates  was  an  ancestral  form,  so  like  man  thai  M 
might  well  be  called  an  Jtomunculus  ;  and  we  have  the  t 
pre-existence  of  man's  body  supposed,  in  order  to  acooimt  (itf 
the  actual  first  appearance  of  that  body  as  we  know  it — a  mp' 
position  manifestly  absurd  if  put  forward  as  an  explanation.       f 

Nor  if  such  an  hxyniiLnculuH  had   really  existed,  would  it  I 
suffice  to  account  for  the  difficulty.     For  it  must  be  borne  in  ' 
mind  that  man  is  only  one  of  many  peculiar  forms.     The  hodj 
of  the  Oraug  is  as  exceptional  in  its  way,  as   is  that  of  man 
in   another.     The   little  Tarsier  has   i-^'en  a  more  exceplJnoal 
structure  than   has  mau  himself.     Xow,  all  thpsc  exwjitJnBul 
forms  show  cross  relations  and  complex  dependi'Dcics  aa  inmlvifl 
and  puzzling  as  does  the  human  structure,  so  tliat  in  «*>^| 
Kweral  case  we  should  meet  witli  a  similar  network  iff  (B^| 


UAN    Arm   APES. 

:,  if  we  HOiight  to  account  for  existing  structural  charac- 

%  through  the  influence  of  inheritance  and  natural  selection. 

It  may  be  replied  that  certain  of  these  charactera  have 
1  in  total  independence,  and  this  reply  is  no  doubt  true ; 
how  are  we  tis  discriminate  between  those  which  are 
inherited  and  those  which  are  independently  acquired  ?  Struc- 
tures like  strong  teeth  or  powerful  claws,  obviously  useful  in 
the  struggle  for  life,  mjiy  well  be  supposed  ta  have  inde- 
pendently appeared,  and  been  preserved  time  after  time  ;  but 
what  characters  could  well  be  thought,  a  priori,  leas  likely  to 
be  independently  acquired  than  a  more  or  less  developed  chin, 
such  as  Man  shares  with  the  Siamang  alone,  or  a  slightly  aqui- 
line nose,  such  as  that  found  in  the  Hoolock  G-ibbon  and  often 
in  the  human  species?  Can  either  character  he  thought  to 
have  preserved  either  species  in  the  struggle  for  life,  or  have 
persistently  gained  the  hearts  of  successive  generations  of 
female  Gibbons  ?  ('ertainly  seductiveness  of  this  sort  will  never 
explain  the  arrangement  of  the  lobes  of  the  liver,  or  the  presence 
of  an  oblique  ridge  on  the  grinding  surfaces  of  the  hack  teeth. 

Again,  can  this  oblique  ridge  of  the  grinding  teeth  be  sup- 
posed to  have  arisen  through  life  necessities  ?  and  yet,  if  it  is 
a  real  sign  of  genetic  affinity,  how  cornea  it  to  be  absent  from 
the  man-like  Gibbons,  and  to  reappear  for  the  first  time  in 
American  Apes,  and  among  others  in  the  aberrant  and  more  or 
leas  baboun-Iike  Howling  Monkeys  ? 

The  same  remaik  applies  to  the  condition  of  wrist  bones  of 
man,  the  Chimpanzee,  and  Indris.  If  this  condition  arises 
independently,  and  is  no  mark  whatever  of  genetic  affinity,  what 
other  single  character  can  with  certainty  be  deemed  to  he  valid 
evidence  of  affinity  of  the  kind  ? 

But  if  the  foregoing  facta  and  considerations  tell  against  a 
belief  in  the  origin  of  Man  and  Apes,  by  the  purely  accidental 
preservation  in  the  stni^le  of  life  of  minuf*  and  fortuitous 
structural  variations,  do  they  tell  against  the  doctrine  of  evolu- 
tion generally  ? 

To  this  question  it  must  be  replied  that,  if  we  have  reason 
to  think  an  innate  Ian  has  been  imposed  upon  nature,  by  which 
new  and  definite  species,  imder  definite  conditions,  emerge 
from  a  latent  and  potential  being  ioto  actual  and  manifest 
existence,  then  the  foregoing  facts  do  not  in  the  least  tell 
against  such  a  conception — a  conception,  that  is,  of  a  real  and 
true  process  of  "  evolution "'  or  "  unfolding." 

For  there  is  no  conceivable  reason  why  these  latent  specific 
forms  should  not  have  the  moat  complex  and  involved  rela- 
tionships one  to  another ;  similar  structures  independently 
appearing  in  widely  different  instances. 

Analogy  drawn  from  the  inorganic  world  ia  all  vii  feats' 
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Biich  latent  potentialities,  and  the  process  of  dovelopi 
every  individual  animal  is  the  uiimistakeable  manift 
of  actual  organic  evolution  and  emergence  of  real  from  potsa- 
tia!  existence  in  each  separate  case. 

It  ima  recently  been  strongly  asserted  by  Dr.  H,  Cliariton 
Bastion,"  that  organic  nature  does  manifestly  contain  wiiJiinit 
these  innate  powers  of  developing  new  and  definite  forma,  moie 
or  less  like  those  eristing  in  inorganic  nature,  as  evidenced  by 
crystallisation. 

He  has  given  detailed  descriptionsf  of  the  most  strange  and 
startling  direct  transformations  amongst  the  lower  animals, 
including  the  direct  evolution  of  Rotifers  and  Nematoid 
worms.  Moreover,  the  evidence  of  the  occurrence  of  sudden 
and  direct  transformations  does  not  repose  on  Dr.  Bastian's  ob- 
servations alone.  Similar  phenomena  have  been  observed  by  M. 
Pineau,  Mr.  Jules  Haime,  jM.  T.  C.  Hitdyard,  Mr.  Metcalf  John- 
Bon,  Dr.  Gros,  and  M.  Nicolet.J 

It  would  be  difficult  and  eminently  unscientific  summarily 
to  reject  such  an  accumulation  of  evidence.  To  do  so  simply 
on  an  account  of  a  priori  prejudice,  reposing  upon  nothing 
better  than  negative  testimony,  would  be  in  the  highest  degree 
un  philosophical. 

Moreover,  we  have  of  late  years  become  acquainted  with  Hit 
remarkable  fact  of  the  occasional  sudden  transformation  of  a 
certain  large  Mexican  Eft  with  external  gills — the  Aiolotl— 
into  an  animal  not  only  of  a  different  species  but  of  a  different 
genus.  Here  the  whole  structure,  the  arrangement  even  of 
certain  bones  and  distribution  of  the  teeth  in  the  jaws  becomes 
transformed  without  the  most  careful  observations  having  as 
yet  enabled  us  to  discover  what  conditions  determine  in  these 
exceptional  cases  such  a  marvellous  metamorphosis. 

It  is  true  that  the  Axolotl  has  characters  of  immaturity,  and 
that  the  form  ultimately  attained  by  it  is  probably  the  fully- 
developed  condition ;  but  the  wonder  is  thus  only  increased, 
since  while  the  ordinary  and  immature  Asolotls  breed  freely, 
-  the  rarely  developed  adults  are  absolutely  sterile. 

To  return  from  this  digression,  however,  to  the  question  of 
the  cause  and  mode  of  specific  origin.  I  have  elsewhere  §  endea- 
voured to  show,  by  many  different  facts,  what  the  teaching  of 
nature  as  to  such  origin — namely,  that  very  frequently  indeed 
similarity  of  structure  may  arise  without  there  being  any  genetic 

•  '■  The  Beginnings  of  Life,"  1873. 
t  L.  c.  Tol.  ii.  pp.  307-640. 

I  For  an  account  of  tbeir  observations  nnd  references  to  their  original 
■tatemiint«,  aee  "  Bftsdui,"  Op.  cit,,  vol.  ii.  pp.  493-537, 
{  "  Oenesia  of  Specie*,"  Sod  edition,  \8~-2, 
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affinity  between  the  resembling  forms,"  as  also  that  it  is  much 
nther  to  an  internal  cnuse  or  principle,!  than  to  any  action  of 
Burroimuiug  external  conditions  that  the  origin  of  new  specific 
forms  ia  due. 

The  characters  and  relations  exhibited  to  us  by  the  history 
of  Ibe  highest  order  of  mammals — the  order  Primates,  common 
touaandto  the  Apes — seems  then  not  onlyfully  to  corroborate, 
but  to  accentuate  and  intensify  the  arguments  advanced  in 
Ibe  "  Genesis  of  Species"  in  support  of  what  the  author  believes 


SS»V- 
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id  alBU  a  view  of  the  under-^aw  and  thmt. 


to  be  the  more  philosophical  conception  of  the  cause  and  natur« 

of  "  specific  genesis"  generally. 

Not  only  is  there  abundant  reason  to  believe  that  Apes  and 
Half-Apes  have  little  if  any  closer  genetic  affinity  than  they  have 
either  with  Lions  or  with  Whales ;  but  there  is  much  evidence 
to  support  the  belief  that  the  Apes  of  the  Old  and  of  the 
New   Worlds  respectively  (the    Stmiadw  and  t'ebidct;)  have 


•  "  Genems  of  Species,"  p.  "1,  chap.  iii. 
limilar  Etructiues  of  diveree  orijnn. 
f  Op.  Cit.  p.  251.  chnp,  xi.,  on  Specitic  i 
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been  created  indepencjently  one  of  tlic  other,  and  that  the 
various  common  cliaractera  they  exhibit  are  but  par&De 
adaptive  modifications,  due  simply  to  similarity  as  to  thj' 
Qxigenciee  of  life  to  whicli  they  are  respectively  exposed. 

FobbH  remains,  as  yet  unknown,  may  bridge  over  the  gulf  at 
present  existing  between  these  tamilies.  It  would  be  a  bold' 
thing  to  positively  affirm  that  such  will  not  be  discovered  when 
we  reflect  how  very  few  are  the  extinct  animals  known  to  ifl 
compared  with  the  vast  multitudes  which  have  existed,  hoi 
very  rarely  animal  remains  are  fossilized,  and  how  very  rarel] 
again  auch  fossils  are  both  accessible  and  actually  foimd.  Nevefw 
thelesB,  the  author  believes  that  it  is  far  more  likely  thrt 
tropical  geological  explorations  may  reveal  to  us  latistemal  Ap«l 
more  human  than  any  now  existing,  rather  than  that  it  will 
bring  to  om  knowledge  forms  directly  connecting  the  Simii 
and  Gebidce, 

To  return  from  this  digression,  the  question  may  bo 
■'  What  is  the  hearing  of  all  the  foregoing  fects  on  the  origia 
and  affinities  of  man  ?  " 

Man  being,  as  the  mind  of  each  man  may  telt  him, 
existence  not  only  conscious,  but  conscious  of  his  own  o 
sciousness ;  one  not  only  acting  on  inference,  hut  capable  df 
analysing  the  process  of  inference  ;  a  creature  not  only  capable 
of  acting  well  or  ill,  but  of  underetaiiding  the  ideas  "virtue* 
and  "  moral  obligation "  with  their  correlatives  fit^OtD  of 
choice  and  responsibility — man  being  all  this,  it  is  at  aW 
obvious  that  the  principal  part  of  his  being  is  his  mi 
power. 

In  Nature  there  in  nothing  ({rent  but  Mar, 
Id  Man  tbere  ia  nnlbing  great  but  Mind, 

We  must  entirely  dismis)«,  then,  the  conception  that  a 
anatotuy  by  itself  can  have  any  decisive  bearing  on  the  qi 
tion  as  to  man's  nature  and  being  aa  a  whole.  To  solve  tld 
question,  recourse  must  he  had  to  other  studies ;  that  is  to  M 
to  philosophy,  and  especially  to  that  branch  of  it  which  o« 
piea  itself  with  mental  phenomena — psychology. 

But  if  man's  being  as  a  whole  is  excluded  from  our  prnM 
investigation,  man's  body  considered  by  itself,  his  mere  **n» 
oorporea,"  may  fairly  be  compared  with  the  liodies  of  till 
species  of  his  zoological  order,  and  his  corporeal  affinities  tl 
nsti  mated. 

Let  us  suppose  oiu^elves  to   !«»  purely  immaterial  iotd 

gences,  acquainted  only  with  a  world  peoplcil   like  oiir  oi 

except  that  man  had  never  lived  on  it,  yet  into  which  thedi 

body  of  a  man  had  somehow  been  introduced. 

^     We  should,  I  thmk,  cou&vd«i  a^v<^V«.^m&'^  ^  V)«that  of  m 
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istisfern:il  Ape,  but  of  one  muoli  more  widely  differing  from  all^ 
the  others  than  sHcli  others  differ  one  from  anotheramongat  them- 
selves.    We  should  be  especially  struck  with  its  vast  brain,  and 
we  should  be   the   more  impressed  by  it  when  we  noted  how 
bulky  was  the  body  to  which  that  brain  belonged.     We  should  be  •  I 
so  impressed  because  we  should  have  previously  noted  thaU  as  tM 
general  rule,  in  backboned  animals,  the  larger  the  bulk  of  tltafl 
body  the  leas  the  relative  size  of  the  brain.      From  our  know-  ' 
ledge  of  the  habits  and  faculties  of  various  animals  in  relation 
lo  their  brain  structure,  we  should  be  led  to  infer  that  the 
animal  man  was  one  possessing  great  power  of  co-ordinating 
movements,  and  that    his  emotional   sensibility   would   have  J 
been  considerable.     But  above  all.  Lis  powers  of  imaginationil 
would  have  been  deemed  by  us  to  have  been  prodigious,  with  »J| 
corresponding  faculty  of  collecting,  grouping,  and  preserving  ' 
sensible  images  of  objects  in  complex  and  coherent  aggreyations 
to  a  degree  much  greater  than  in  any  other  animal  with  which 
we  were  before  acquainted.     Did  we  know  tliat  all  the  viuiom 
other  kinds  of  existing  animals  had  been  developed  one  from  J 
another  by  evolution  ;  did  we  know  that  the  numerous  species 'I 
had   been  evolved  from  potential  to  actual   existence  by  im-  ^ 
pUnted  powers  in  matter,  aided  by  the  influence  of  incident 
forces :   then  we  might  reasonably  argue  by  analogy  that  a 
similar  mode  of  origin  had  given  rise  to  the  exceptional  being, 
the  body  of  which  we  were  examining. 

If.  however,  it  were  made  clear  to  us — immaterial  intelli- 
gences— that  the  dead  body  before  us  had  been,  in  life,  animated, 
not  by  a  merely  animal  nature,  but  by  an  active  intelligence 
like  our  own,  so  that  the  difference  between  him  and  all  other 
animals  was  not  a  difference  of  degree  but  of  kind — if  we 
could  be  made  to  understand  that  its  vast  power  of  collecting 
and  grouping  sensible  images  served  but  to  supply  it  with  the 
miiterials  made  use  of  by  its  intelligence  to  perceive,  not  merely 
sensible  phenomena,  but  also  abstract  qualities  of  objects — if 
we  became  aware  that  the  sounds  uttered  by  it  in  life  were  not 
exclusively  emotional  expressions,  but  signs  of  general  concep- 
tions (such  as  predominate  in  the  language  of  even  tlie  lowest 
savage),  then  the  aspect  of  the  question  would  be  entirely 
altered  for  ua. 

We  should  probably  decide  that  if  the  body  before  us  j 
seemed  to  us  to  be  so  little  related  to  the  informing  rational  | 
soul  that  its  existence  anterior  to  and  independent  of  such  I 
rational  soul  was  quite  conceivable  and  possible,  then  it«  origin  I 
by  process  of  natural  evolution  would,  indeed,  also  be  conceiy-^ 
able  and  indeed  a  prion  probable. 

But  if,  on  the  other  hand  we  were  convinced,  from  f 
reason,  that  it  was  inconceivable  and  impossible  foe  eiu^ 
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to  he  developed  or  e:ust  without  such  informing  soul,  tiien  fl 
should  with  perfect  reason  and  logic  affirm  that  as  nn  natural 
procesa  would  aei^ount  for  the  entirely  different  kind  of  soul- 
one  capable  of  articulately  expressing  general  conceptions* — ; 
80  no  merely  natural  process  could  accoimt  for  the  origin  nf  tlia 
body  informed  by  it— a  body  to  which  such  an  iuteUectual 
faculty  was  so  essentially  and  intimately  related. 

Dropping  now  the  metaphor  of  immaterial  spirits,  it  seen 
that  the  answers  supposed  to  he  given  by  such  sj>irits  must  1 
the  answers  really  given  by  sincere  and  unbiassed  investigaton 
in  the  combined  spheres  of  Zoology  and  Anthropology.     * 

But  however  near  to  Apes  may  be  the  body  of  man,  whatevee 
the  kind  or  number  of  resemblances  between  them,  it  shonld 
always  he  borne  in  mind  that  it  is  to  no  one  kind  of  Ape  t 
Man  has  any  special  or  exclusive  affinities — that  the  resem- 
blaocea  between  him  and  lower  forms  are  shared  in  not  very 
unequal  proportions  by  different  species ;  and  be  the  preponder- 
ance of  reacmblance  in  which  species  it  may,  whether  in  the 
Chimpanzee,  the  Siamang  or  the  Orang,  there  can  be  no  question 
that  at  least  such  preponderance  of  resemblance  is  not  presentfid 
ty  the  much  vaunted  Gorilla,  which  is  no  less  a  brute  and 
no  more  a  Man  than  is  the  humblest  member  of  the  family  to 
which  it  beloDgs. 

*  ''  It  is  not  smolioiiBl  eipre«moiia  or  maDifestations  of  Rensiblc  in 
naoa,  banevcr  exhibited,  which  hnve  to  be  niM»un1ed  for,  but  tiie  oQundi- 
tion  of  distinct  deliberate  judgaienta  ea  lo  '  ibe  wbat,'  '  tbe  bow,'  and  'Hi* 
wh;,'  bj  definite  articulate  Bouoda ;  and  lur  these  Mr.  Darwin  nut  only 
not  acGuuot,  but  be  does  not  adduce  anythio);  eren  tending  to  account  far 
them."  "Quarterly  Kenew,"  July  1871.  Article,  " The  Descent  of  »»,' 
p.  79. 
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fntber  Mi>)uinr  will  W  hMl^W  \^h^  liH 
rim«  if  it  M^Ntsr  tW  ^\|¥S^4fcl\\^  ^^• 
estertazaed  hw  buit«  it  mo!^  pby  AU  in\|%^^l^Hl  «>^  tH 
relofnnt  ofVlie  pnctkal  m{iplic«ti\^w^  \^f  I'lfH'l  vWit>\  ^Hsl 
kdeed  eraitiallT  wpef^ede  tlh^  nvichiutHi  i^otVMllW  i^\  ^Mi^S 
tend  in  this  paper  to  give  as  M\  »u  hihh^UUI  v^f  xW  W\t 
toi  as  the  limits  which  have  b<H>ii  {m^ttoriluHl  l\^  \l«  >^rOl 

$  only  about  forty  years  sinco  tho  |>rJuoi|ili*  of  imlwUoU 
Bcovered  by  that  indefatigablo  nmottvohi^r,  b\im\lH,Y  \  M\\\ 
Dgress  made  in  this  new  branch  of  oUvtviolty  \\\\\W\^  tho 
jcades  in  question,  is  quite  n»toui»»hln^.  T\\\'\v  In  mmh»»»ly 
Qel  for  it  in  the  history  of  scionot*.  Nor  hun  tl^oh*  \m^\ 
in  the  onward  movement;  ovcry  your  \\M  bhMiylil  III* 
bution — sometimes  in  tho  sbapo  oV  11  iu»w  rn»pUottlloM, 
)nally  in  the  extension  of  a  principlis  b\i(.  Koiiiimlly  til 
broduction  of  more  or  less  valuable  linprovnmnnlni  l^'ttrn- 
liscovery  threw  open  a  very  extenslvo  ronl(»u  for  ^x^ilorii' 
and  one  too  which  promisod  to  \^  niivv^^  ttim\\^wiiikN 
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W  Accordingly,  we  find  macy  labourers  in  the  field  even  from  sn 

W  early  hour.     Some  centred  their  attention  upon  tbf  inductiva 

I  action  of  voltaic  currents,  and  among  the  most  succeeeful  of 

I  these  as  candidates  for  fiime  and  fortune  was  Eulimkorff.  Other* 

I  devoted  tbeir  thcufifhts  to  the  mt^pieto-electric  spark,  and  d»* 

I  vised  apparatustti,  whicli,  in  their  days,  startled  the  scientiGe 

I  world.     But  such  is  the  discarding  nature  of  progress  that  the 

I  beautiful^ contrivances  of  Pisii.  Saxtou,  and  Clarke  :ire  no^ 

I  objects  more  of  cnriosily  than  utility,  and  are  therefore  relogated 

I  to  collections  of  physical  instruments.     These  expensive  toya^ 

I  as  they  were  called,  have  heeu  succeeded  by  machines  whidi 

I  produce  veritable  streams  of  electricity.     These  changes  hava 

I  been  effected  rapidly  indeed,  hut  not  pei-  aaltum  ;  and  it  is  u 

W  instructive  as  entertaining  to  follow  up  the  stepe  which  hav< 

W  led  to  these  results. 

I  The  rationale  of  voltaic  induction,  as  determined  by  t 

I  labours  of  Faraday,  is  that  a  current  which  begins  or  finifihei 

I  generates  in  a  neighbouring  conductor  currents  wliotie  directiou 

I  may  in  "every  case  Ije  determined  by  Lenz's  law.  The  transitioit 

I  from  this  to  magneto-electric  induction  was  comparatively  ettj, 

I  as  Ampere  had  many  years  before  propounded  to  the  Aoadem] 

I  of  Sciences  his  famous  electro-dynamic  theory,  which  virtuaQj 

f  I  identified  magnetism  and  electricity.  TXjtP^riment  proved  tb 

m'Y  auumiujy  of "tilFTttnp^Isll TUffiiiyrand  Faraday  was  the  first  tl 

I  elicit  tile  spark  from  the  magnet.    Every  tyro  in  science  kooi 

I  that  the  introduction  of  a  magnet  within  a  hollow  coil  produo 

I  an  inverse  current  in  the  wire,  as  indicated  by  the  osciUutioi 

I  of  the  galvanometer  needle.     These  ejects  may  he  reuden 

I  much   more  striking  by  inserting  within  the  coil  a  bar  or  I 

I  cylinder  of  soft  iron,  and  then  approaching  and  withdrawing  i 

L  pole  of  a  magnet.     The  pole  acts  inductively  on  the  soft  iron 

■  the  variation  of  distance  augments  or  decreases  its  ma^eti 

B  condition,  and  this  Suctuation  suffices  to  generate  the  indni 

H  current.     The  strengtli  and  continuance  of  the  btter  depetil 

P  on  the  velocity  and  duration  of  the  movement.     It  may  I 

W  interesting  to  vary  these  experiments  by  winding  a  few  tun 

I  of  copper  wire — the  free  ends  of  wliich  are  connected  with  1 

B  galvanometer — on  a  soft-iron  liar,  whose  middle  sectioa  is  a 

W  right  angles  to  a  steel  magnet,  and  then  moving  the  helix  tmt 

I  the  centre  to  either  extremity  and  back  again,  when  it  will  I 

I  noticed  that  in  the  first  case  the  currents  are  in  the  a 

I  tion,  and  if  we  call  them  direct,  those  in  the  seoMid  will  1 

I  inverse. 

k  Oauss  and  Welier  were  the  first  to  utilise  Faraday's  « 

K  very ;  they  transmitted  telegraphic  signals  by  raUing  or  d 

^1  ing  a  wooden  liohbin.  wound  with  copper  win^  through  I 

H  ceotre  of  which  passed  two  oi  t^ixm  -Nt-^koU^  placed  btr  nu 
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nets,  with  similar  poles  joined  together.  In  Pixli's  apparatus, 
which  was  iDvented  about  the  time  of  these  Gottingeu  experi- 
ments the  magoet  rotated  before  the  coil.  Later  on,  Saston  and 
Clarke  improved  upon  this  by  fixing  the  magnet,  and  causing 
tbe  double  bobbin,  which  is  much  lighter,  to  rotate  before  it. 
Attention  was  now  drawn  to  the  production  of  copious  magneto- 
currents.  A  new  impetus  was  given;  a  great  question  was 
proposed,  and  a  solution  required.  Genius  and  skill  went  to 
work,  aud  it  was  not  until  several  years  bad  elapsed  that  the 
knot  was  severed.  One  of  the  most  ardent  and  successlul  in- 
vestigators of  this  subject  was  Professor  Holmes,  He  struggled 
against  difficulties  and  prcjudiceR,  and  bad  at  last  the  satisfao- 
tion  of  exalting  the  tiny  spark  of  Faraday  into  a  brilliant  star,* 
and  of  giving  to  our  coasts  beacon-lights  whose  vivid  flashes 
may  be  distinguished  far  out  at  sea  by  the  stonn-beaten 
mariner. 

Mr.  Wilde  combined  all  valuable  anterior  facts  aud  principles 
into  a  machine  of  unprecedented  power.  He  rejected  the  coils 
of  Clarke,  and  adopted  the  armature  of  Siemens,  in  which  the 
tramversal  was  replaced  by  the  longitudinal  system  of  winding 
the  wires  around  the  iron  cores.  The  ciurent  from  the  upper 
armature,  which  revolved  between  the  poles  of  permanent  mag- 
nets, was  transmitted  round  large  electro-magnets,  which,  by 
their  action  on  a  second  armature,  produced  the  usefiil  current. 

The  mutual  action  principle  wa.s  the  nest  valuable  discovery 
in  maguetu-electricity.  It  seems  to  have  occiured  simultaneously 
to  Siemens  and  Wbeatptone,  and  consists  in  building  up  a 
powerful  magazine  from  the  very  small  amount  of  magnetism 
that  remains  in  soft-iron  when  once  a  galvanic  cmrent  has 
been  sent  round  it.  This  beautifid  principle  was  embodied  by 
Ladd  in  his  apparatus,  to  which  a  silver  medal  was  awarded  at 
the  Paris  exhibition  of  1867. 

However  satis&ctory  were  the  effects  obtained  from  all  these 
machines,  there  was  yet  room  for  several  improvements.  The 
currents  were  instantaneous  in  duration,  and  alternately  in 
opposite  directions.  This  made  no  material  difference  in  the 
production  of  electric  light ;  but  in  eJectro-metallurgr  it  required 
a  commutator,  which  is  not  always  a  convenient  appendage. 
These  imperfections  were  finally  removed  by  the  Gramme  ma- 
chine, in  which  we  have  absolutely  continuous  currents,  and  all 
in  the  same  direction.  This  invention  is  thus  among  the  most 
important  of  this  prolific  age  ;  it  marks  a  new  era  in  the  annals 
of  science. 

We  have  already  stated  that  its  introduction  into  this  countiy 
^1  due  to  tbe  diligence  and  enterprise  of  M.  Werdermann  ;  and 

•  "!tlicbael  Faraday,"  by  Dr.  GUAslona. 
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it  may  appear  somewhat  strange  when  vreea;  that  manyaH 
c-lapeed  before  that  gentleman  could  get  a  competent  finP 
carry  out  his  patent,  People  will  sometimes  be  hlow  in  yicl^ 
assent  to  anything  that  clashes  with  tlieir  natural  conservatu 
P'ranklin  himself  was  made  the  object  of  some  hiumless  pl« 
santry  on  account  of  bis  ideas  alwut  lightning-rods  by  one 
the  most  distinguished  bodies  in  Europe,  onr  own  Koyal  Societ 
But  M.  Werdennann  ultimately  found  a  firm  able  and  willi 
to  undertake  the  construction  of  his  machines.  Public  iutefl 
was  soon  awakened  by  the  results  obtained  by  Mr.  Conrad  \ 
Cooke,  in  presence  of  some  of  the  leading  scientiiic  men  of  f 
day  and  the  representatives  of  the  press.  We  had  the  prinlq 
of  examining  the  apparatus  at  our  leisure,  and  of  witneseing  ( 
three  consecutive  evenings  a  series  of  experiments,  of  which  i 
shall  speak  after  we  have  briefly  discussed  the  teclmicaJ  parts 
the  apparatus. 

It  is  necessary  to  premise  that  the  construction  of  tl 
machine  depends  upon  the  uses  to  which  it  is  to  l>e  applied. 
required  for  electro-chemistry,  it  must  give  quantitative  effect 
and  if  for  illumination,  tensionul.  As  a  general  rule,  these  n 
be  attained  by  varying  the  length  and  gauge  of  the  wire  and  tl 
connection  of  the  bobbins ;  but  besides  these,  other  changes  a 
introduced  into  this  machine,  which  accordingly  modify  i 
appearance.  The  one  shown  in  perspective  on  the  accompaQ 
ing  plate  (Plat^  CI.  fig.  1)  belongs  to  the  second  class, 
consists  essentially  of  several  bobbins  or  armiitures  rotatii 
before  the  poles  of  two  rows  of  cylindrical  elect ro-magunt 
These  occupy  a  vertical  position,  with  similar  poles  opposit 
but  not  in  contact  with,  each  other.  They  are  3  ft.  7-,''j  inch 
high,  and  3-,*^  inches  in  diameter.  The  height  of  the  inat^ii 
is  4  ft.  I-,^  inches,  and  its  weight  one  ton.  The  armatui 
form  quite  a  novel  feature  in  magneto-electricity,  and  the  i 
is  entirely  Jl.  Gramme's.  It  occurred  to  hira  that  Sietoet 
long  cylinder  might  be  replaced  by  a  ring.  Accordingly,  I 
coiled  insulated  copper  wire  around  this  core,  and  imparted  i 
the  whole  a  movement  of  rotation  in  a  plane  perpendicular  i 
that  of  the  adjacent  electro-magnets,  when  he  obtained  I 
intermittent  currents  with  maximum  effect,  I^et  N  oud  s  (fi 
3,  Plate  CI.)  represent  the  north  and  oouth  poles  of  one  oft 
magnets.  They  will  induce  consequent  poles  at  si  and  nn 
the  adjoining  portions  of  the  ring;  b  and  c  on  the  ina£ 
equator  will  be  the  neutral  points.  The  movemvnt  of  t 
coil  before  X  will  induce  in  the  wires  currents  which  are  i 
tive  in  the  upper  quadrant,  s6,  and  negative  in  the  lower  i 
Owing  to  the  opposite  polarity  of  s,  a  +  current  flowe  tfa 
eb,  and  a  —  through  bc.  As  consecutive  parte  of  tb^ 
are  constootly  coming  within  the  iatluenco  of  R  ^m 


»  CEOCr  5 
p<>rtion  beiiQg  wound  in  tbe  fo"J^  ^*'  ^  -,  .. 
lip  to  a  wbite  teat.  X  tou^*^  ,  *^^=^  -"^us— and  eaailjlj, 
4  inches  long,  -was  tvimt  up  >"  'J.u<:>x-»  -^^  ?  ^"'■''i  in  diameter 
diamond  was  volatilised  in  a  fewr  t^^  ^^,  ""'autes,  and  a  ( 
with  U9  a  l>e  L-a  Rue  discharger,  o,:^.^_^'*^°ds.  We  had  bro 
of  zinc,  Eteel,  arid  copper  -nS  iTk^  "plaining  cj'Iindrical  pi 
in.  long.  A  dazzling  light  of  vari<~^  *n  diameter  aod  aboi 
emitted  as  the  different  pairs  o^  -^^  *"''®  "^ 'nstantaneoi 
^circuit,  while  large  beads  of  the  rt^^^^f^^^  ^^re  brought  J 
K^.  Oranune  records  the  following  ^^__^^  ™^8  dropped  ^ 


Seated  to  redness  40  ft.  i 

17   ,. 
f\isioii       8   „ 


t  '027  inches  ii 


To  give  an  idea  of  tbe  efBcieti^.^  "  »   J 

nattng  purposes,  the  electric  li^.^  5*  *^^  "laciiiiie  fo,  jjj^^ 
York  Koad,  when  peculiarly  da^^^*  ^as  projected  into  ti 
Tebicles  and  by-paasers  were  cast   oi»  elongated  siiadows 

atrret  itself  sparkled  as  though     a^.^i'S'lnuring  honim     TI 
ai.pphires.   The  lamps  greadim,  an  J^""'  "  thousand  orient: 
were  in  several  instances  cast  on   ^j^-  shadows  from  thegas  fla 
j.ere   making  300  revolutions  per^i? """''!■' »all,.     The  hokl?" 
-  lit   was    estimated  nearly     ^^"';*- "d  the  briUiancv'^ 

D  sperm  candles.  Hual  to  900  Careel  bum 

ima^e  of  the  carbon  poijj*.  ^'^ 

■Bting.  One  could  plainly  ^,?  on  the  screen  irai  k-  l, 
positive  carbon,  the  ite^i^^J' alinguish  the  rt™,?!^ 
.ides  generally  in  the  direct j„  'ransport  of  incani,.  "f 
diarp  point  of  the  negative  ^»  "f  Ih.  cnrrenCSS  jS 
Ue  po.itive-the  whole  lit    i^"^*?'"  f-i  tie  conic"!  °?^ 

:,  to  whose  eicefflivel,  high    £.  Jv  'iat  wonderful  3^ 
,  metals  must  yield.  "^Biperatnre  the  moM^^La 

s  principal  spectra  eihibite^  ^™ 

• ,  sodium,  magnesium,    aTrj""'""  "f  Platinum  „1 

„orities  in  spectmn,  ^j'.'Jd  t'onlium  s^""'  c  ? 
,  erfraoniinary  brightn^»'y.is  grew  quit.  e«k  °-  "" 
-— ^  Unes  «7,'.^C -£^2  J.^:dtS 

'•>'•  Perhaps  when  the 
■  'ntroduetion  of 
, '"My  lie  paid  to 

J"  find  the  6J_ 

'  Wflnin  numo. 
'  "unt  th«t 


»lw  inv 
1  I..  1.- 
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greater  intensity  in  the  electro-magnets.     This  mutua^^^^H 

soon  builds  up  a.  very  powerful  battery.    The  other  two  boffll^| 

meanwhile  produce  the  current  which  is  used  eKt«rnally.         ^1 

It  is  customary  in  other  magneto-electric  engint^s  to  exc^  1 

the  fixed  electro-magnets  once  for  all  by  means  of  a  ga)va|h  I 

battery,  the  infinitesimal  trace  of  residual  magnetism  sufSc^  J 

to  work  the  machine  on  subsequent  occasions.     Now  a  njitt  I 

accident  has  led  M.  Gramme  to  dispense  entirely  with  the  tue  ] 

of  the  battery,  for  at  the  moment  he  was  going  to  connect  the  1 

electrodes  of  a  few  Daniell's  cells  with  the  machine— whidi  I 

had  been  previously  set  in  motion  by  an  attendant — he  found 

it  evolving  a  strong  CTirrent.     Terrestrial  magnetism  had  here  | 

anticipated  him,  and  elicited  in  the  soft  iron  the  power  h«  i 

sought  to  induce.  . 

One  of  the  great  drawbacks  in  the  machines  of  Wilde  and  I 

Ladd  is  the  heating  of  the  armatures  caused   by  the  rapidibu 

of  their  rotation,  which  varies  from  1,000  to  2^00  revoIutio^H 

per  minute.     This  involves  certain  inconveniences,  which^^^f 

.^nilita ted  against  their  extensive  adoption  for  practical  P^i^^^TH 

The  normal  speed  of  the  Gramme  is  only  300  rcviplnti-P^^t  1 

minute;  and   it   may  be   noticed   that   it   is   "uly  »lii*''"V    M 

ext«rnal  work  is  not  proportional  to  the  current  geiiLrat^J^^yj 

the  temperature  of  the  coils  is  slightly  raised.      ByaB^^H 

management  of  the  driving-power,  but  little  if  any  hel^^^H 

appear  in  the  armatures,  and  a  large  fraction  of  the  3^^^| 

force  may  be  converted  into  useful  work.     In  no  case,  evident^H 

can  the  energy  derived  from  a  magneto-electric  apparatus  ^^| 

ceed  the  power  expended  in  producing  it.  ^H 

There  is  another  striking  feature  in  this  machine  besides  t^H 

continuity  of  its  currents,   viz.,   the  possibility  of  increasi^H 

the  number  of  electro-magnets  without  material  inconvenien^H 

The  advantage  that  may  be  drawn  from  this  is  that  seve^H 

distinct  currents  may  be  derived  from  a  single  machine  ^^H 

applied  to  different  purposes.  ^^^H 

The  current  produced  is  equal  to  that  of  a  Bunsen  J^^^^M 

of  625  cells,  arranged  in  five  rows.     Its  tension  ia  J^^^^^| 

that  of  1 05  ceils,  and  its  quantity  that  of  five.     T^^^^^^H 

the  coils  is  No.  12,  and  weighs  165  Ibs.^ — that  ou  t^^^^^^^| 

magnets  is  No.  11,  and  weighs  550  lbs.  ^^^^^^^M 

A  Mr  knowledge  of  the  vast  energy  of  this  mac]^^^^^^^H 

derived  from  the  experiment)*  to  which  we  refcrr^^^^^^^^l 

:     ceding  paragraph.     A  platinum  wire,  Xo.  18  gau^^^^^^^^l 

L     in  length,  was  raised  to  a  glowing   heat,  and  ^^^^^^^^H 

I    experiment  illustrative  of  the  specific  resistand^^^^^^^^H 

I    and  silver  was  readily  performed  with  18  ft.  of  alt^^^^^^^^l 

E  Tweuty-two  and  even  32  ft.,  of  high  conductivity  c^eP^^^^^H 

r  per  cent,  purity,  vfa»5iTt;tehed  between  the  terminqgf^jl^^^^^B 
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portion  being  wound  in  the  form  of  a  helix — and  easily  brought 
up  to  a  whit*  heat.  A  round  fUe,  i  incli  in  diameter  and 
4  inches  long,  was  burnt  up  in  about  five  minutes,  and  a  email 
diamond  was  volatilised  in  a  few  seconds.  We  bad  brought 
wiih  us  a  De  La  Kue  discharger,  containing  cylindrical  pieces 
of  zinc,  steel,  arid  copper  "475  in.  in  diameter  and  about  3 
in.  long.  A  dazzling  light  of  various  tints  was  instantaneously 
emitted  as  the  dififerent  pairs  of  metals  were  brought  into 
circuit,  while  large  beads  of  the  melting  mass  dropped  down, 
M.  Gramme  records  the  following : — 
Heated  to  redness  40  ft.  copper  wire,  '027  inches  in  diameter. 

»„         17  „   iron       „       -051         „  „ 

„  fusion      8  „     „  „       -051         „  „ 

To  give  an  idea  of  the  efficiency  of  the  machine  for  illumi- 
nating purposes,  the  electric  light  was  projected  into  the 
York  Koad,  when  pecidiarly  dark  and  elongated  shadows  of 
vehicles  and  by-paasers  were  cast  on  neighbouring  houseB.  The 
-Ireet  itself  sparkled  as  though  sown  with  a  thousand  oriental 
'.ipphires.  The  lamps  grew  dim,  and  shadows  from  the  gas  flames 
.'  I.  re  in  several  instances  cast  on  adjoining  walls.  The  bobbins 
>  making  300  revohitions  per  minute,  and  the  brilliancy  of 
1  the  light  was  estimated  nearly  equal  to  900  Carcel  burners, 
f  or  8,640  sperm  candles.  ^^ 

The  image  of  the  carbon  points  on  the  screen  was  highly 
ting.     One  could  plainly  distinguish  the  white  glow  of 
.^itive   carbon,  the   frequent   transport  of  incandescent 
■s  generally  in  the  direction  of  the  cmrent,  and  finally 
■  sharp  point  of  the  negative  carbon  and  the  conical  cavities 
^e  positive — the  whole  lit  up  by  that  wonderful  arch  of 
,  to  whose  excessively  high  temperature  the  most  refrac- 
letals  must  yield. 

■■'  i iicipal spectra  eshibited  were  those  of  platinum,  silver, 

(!i,  sodium,  magnesiimi,  and  strontiiun.     Some  of  the 

iniiirities  in  spectrum  analysis  grew  quite   enthusiastic 

Sver  tlif  extraordinary  brightness  of  several  bands,  and  were  able 

V  detect  many  lines  never  before  observed. 

i  The  Gramme  machine  has  thus  already  contributed  to  extend 

iiit'  of  science.     What  services  it  may  yet  render  is  a 

I  t' >r  the  future.     There  are  several  physical  questions 

luire  to  be  investigated,  and  a  few  chemical  controver- 

II  need  to  be  sifted  and  set  at  rest.     Perhaps  when  the 

Lcitement  that  is  naturally  caused  by  the  introductioa  of 

emarkable  invention  subsides,  some  attention  may  be  paid  to 

UQ  subjects,  and  we  should  not  be  surprised  to  find  the  fal- 

f  of  certain  hypotheses  and  the  inaccuracy  of  certain  nume- 

1.  data  clearly  demonstrated.     Xay  more,   we   think  that 
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Nature  will  Dot  refuse  to  unfold  some  of  lier  secrets  to  the  new 
Davy  who  will  best  know  bow  to  me  the  great  power  placed  a 
iiis  command. 

While  on  the  one  hand  this  apparatus  affords  new  means  t 
research,  on  the  other  it  is  itself  a  striking  example  of  the  con 
servation  and  correlation  of  forces,  which  it  is  the  tendency  ( 
contemporary  science  to  establish.  The  mechanical  force  tha 
drives  the  coils  is  converted,  under  the  eye  of  the  observer,  inb 
a  stream  of  electricity.  Heat  disappears  in  the  boiler  of  tb 
steam-engine,  and  Protean-like,  reappears  at  the  tenninal«  i 
electricity,  magnetism,  light  or  beat.  Here  we  have  a  e^troof 
argument  for  the  dynamic  theory,  which  would  make  four  <i 
the  most  important  branches  of  general  physics  only  difiiereot 
molecular  modifications, — only  different  manifestations  of  tlu 
Biime  cause. 

Viewed  from  a  utilitarian  standpoint,  we  should  say  that  thtt 
comparatively  low^rice  of  this  machine — about  £400* — isacloso 
approximation  to  the  production  of  cheap  electricity.  Noi 
days,  with  our  strikes  and  our  unions,  every  one  is  more  or 
of  a  financier,  and  wants  a  full,  often  an  ideal,  equivalent  for  hil 
outlay.  This  economical  recommendation  is  thcu  not  one  of  tl 
least  cogent,  and  it  only  remains  to  be  shown  by  actual  wort 
that  this  machine  may  be  used  with  decided  advantage  ia> 
various  departments  of  the  arts.  Its  efficiency  for  a  few  of  tlill 
most  important  elect  ro-metallurgical  purposes  has  been  tested 
in  the  eitensive  and  well-known  works  of  M.  Christofle,  Paril 
The  tension  of  the  apparatus  used  was  equal  to  that  of  tn 
ordinary  Bunsen  cells,  and  the  qn^tity  to  thirty-two.  ~~ 
whole  weighed  9  "Cwt.,  and  a  one  horse-power  sufQced  to  drin 
the  coils  at  a  rate  of  300  revolutions  per  minute.  At  tllil 
speed,  it  was  calculated  to  deposit  at  least  20  ounces  of  silvd 
per  hour.  Two  series  of  electro-plating  experiments  were  midl 
with  a  view  to  ascertaining  the  relative  electrolysing  eSect*  ol 
the  Gramme  and  Wilde  machines,  and  the  result  waa  decided!] 
in  favour  of  the  former.  As  this  is  a  subject  of  interest  to  t' 
general  scientific  reader,  and  of  especial  importance  totbeo 
munity  at  large,  we  shall  give  the  details  of  the  elaborate  b 
to  which  we  refer.f 

QiuvHB  Machi^tg. 


1  20005  7    C( 

2  20807  7     a 

3  aOO-02  7    « 

*  Hi*  is  the  cost  of  the  one  which  we  have  diitcribnL  TIm  itmi 
wilt,  of  course,  CHuae  &  greKt  redaction  ia  tbii  fl^ure. 

t  "CumptM  Rendus  Hebdomadaites  dea  Stencea  d«  I'ftnilfaik  i 
Scieocei."    Uec.  2, 1872. 


•q.ft. 

67«3 

2081 

MO 

57-02 

26-49 

07-63 

20-81 

w  •WKmiasaa  clock  Tointit.    sn- 


GOAKJIi:  SlAcniN-E— ro«i<«i«rf. 

ol^Jfp«: 

Ti,== 

Surfira  ot  naol 

e    Dupoiitpsrl. 

2UtW 

7     "lO 

57-02 

27  44 

cm-30 

2     M 

39-41 

2474 

8047 

•2     45 

3841 

25-27 

70-40 

2     45 

38-41 

2i-fi3 

54-60 

2    :{5 

28-81 

31-10 

m-rr, 

2     4.') 

28-81 

20-33 

63-W 

2     40 

2881 
MAcaiNE. 

20-23 

SI-S3 

.T    30 

28-80 

14-80 

40  04 

2    .10 

28-80 

lG-00 

51-8:i 

li       5 

28-80 

10-80 

6n-U 

3    3u 

28-80 

10-52 

It  may  be  worth  noting  that  the  minimum  time  in  the  first 
table  is  '2  h.  !15  m.,  anil  the  maximum  in  the  second  3  h.  35  m. 
\ow  by  referring  to  the  fifth  column,  we  see  that  tlie  Gramme 
■leposit^d  21-10  oz.,  and  the  Wilde  16-52.  The  last  column 
ihowd  in  the  one  case  a  speed  of  300  revolutions  per  minut«, 
and  in  the  nthur  2,400.  The  times  are  as  I  to  1-425,  the 
velocities  as  1  to  S,  anil  the  decomposed  electrolytes  as  1  to 
■782.  Itemembcrin^  tliat  the  advantage  is  inversely  as  the 
time  and  velocity  and  directly  as  the  deposits,  we  find  in  this 
piuticiilar  case  a  resultant  ratio  of  11  to  1,  By  analysing  the 
other  data  in  a  similar  manner,  vie  obtain  a  ratio  of  about  8  to 
I  in  favour  of  the  Gramme. 

But  little  attention  has  been  as  yet  devoted  to  other  electro- 
chemical problems,  and  we  are  not  sure  that  such  a  trial  would 
not  lead  to  satisfactory  results.  We  are  glad  to  know  that  a 
large  machine  is  now  constructing  by  Jleasrs.  Whioldon  and 
Cooke,  with  which  M.  Werderraann  intends  to  approach  the 
flubj<M:t.  Amonijj  other  things,  he  proposes,  1st,  to  purify  iron  by 
pasi^ing  off  the  phosphorus  and  sulphur  into  the  slag ;  2ndly,  to 
obtain  aluminium  from  the  double  chloride  of  aluminium  and  so- 
dium; Srdly,  to  deposit  copper  directly  on  iron  in  the  "dryway*" 
4thly,  to  convert  by  a  direct  process  chlorideof  sodium,  or  com- 
D  salt,  into  caustic  soda.  If  he  succeed  in  his  undertaking,  as 
rely  hope  he  will,  a  conEiderable  reduction  must  take 
B  in  the  market  price  of  some  of  our  metals. 

e  ia  yet  another  department  to  which  this  invention  may 
B  Ufiefully  applied,  viz.  the  illumination  of  lif^ththouse:^.  The 
kcbines  used  for  that  purpose  are  those  made  in  France  by 
B  Alliance  Company,  and  in  England  by  Professor  Holmes, 
.sia  beautiful  piece  of  science  and  skill  is,  however,  inferior  in 
weral  roflpecls  to  the  Gramme.     It  takes  up  nearly  four  times 

I, — so.  XLTIII.  T 
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as  much  room,  produces  but  halt'  th«!  light  for  tJio  ftaae  lootilfl 
power,  and  for  the  same  brilltaDcy  of  light  is  tvfiee  »b  czpeiM 
Bive."     During  the  laat  two  mouthtt  the  electric  light  lias  bn^H 
exhihited  from  the  Clock  Tower,  Weetminst^r.  in  competitia|B 
with  >Ir,  Wigham's  gaslight,  the  design  of  tbe  Board  of  Wcffld 
being  to  adopt  that  which  will  auHwer  better  as  a  signal  UgljH 
for  the  House  of  Commons.     The  machine  is  6tt«d  up  in  tbfl 
engine-room  under  the  Peers'  lobby,  whence  the  conducting 
wires — -425  in.  in  diameter — leading  from  the  terminals,  aifl 
carried  up  to  the  lantern,  a  distance  of  900  fei>t.     Here  tha 
current  is  admitted  into  a  Serrin's  rej^idator,  and  the  light  ifl 
projected  by  one  of  Chance's  holophotes  in  a.  beam  of  parallM 
rays.      By   a    very    ingenious    contrivance,    de\'ised   by  MJ 
Conrad  W.  Cooke — to  whom  the  electrical  arrangementii  gfl 
the   Clock   Tower  have   been  entnisted^ — this  pencil  may  in 
directed  into  any  azimuth  or  angle  of  depression  lying  between 
certain  fised  limits.     This  is  eiTecled  by  a  horizontally-pUc*d 
rotating- table,  movable  on  a  central  pivot  by  means  of  a  worm   * 
and  worm-wheel.     A  second  table  is  joined  with   the  outwani 
edge  of  the  iiret,  while  the  other  may  be  raised  or  lowered  by  1 
a  vertical  screw  of  considerable  play.     On  Ibis  is  adju«t«d  a  I 
little  trolley,  on  which  two  regulators  are  fixed,  tbe  whole  being  l 
susceptible  of  a  reciprocating  movement,  which  is,  moreover! 
80  arranged  that  when  one  regulator  is  out  of  use,  the  other  is 
brought  into  tbe  focus  of  tbe  holophote,  and  at  the  same  tinw- 
into  connection  with  the  machine.     This  latter  is  effected  lij 
providing   each  regulator  with  a  pair  of  underlying  metallic  \ 
strips,  which   press  upon  a  pair  of  copper  studs  in  elcctfiol 
communication  with  the  polar  terminals.     The  object  of  tii* 
arrangement  is  to  prevent  any   sensible  intemiption   id  ih* 
light   when,   by  their   consumption,   it   becomes  necesauy  to 
change  the   carbons.     These  are  8  in.  long  and  ^  in.  equmi 
they  last  about  four  or  6ve  hours.     At  the  end  of  that  Uioe, 
a  slight  rectilinear  movement  is  imparted  to  the  small  roUiM- 
table,  and  the  second  lamp  comes  into  position.     As  this  ma^bi 
done  very  rapidly,  the  discontinuance  in  the  light  is  scarce^ 
perceptible. 

On  Monday  night,  May  20,  we  had,  in  company  with  aevoll 
other  gentlemen,  an  opportimity  of  judging  of  the  intensity  D 
this  light.  The  coils  of  the  machine  were  driven  at  a  i>pe«d  a 
300  revolutions  per  minute,  and  the  light  emitted  waa  estlmata 
efjual  to  that  of  8,000  candles.  The  emergent  rayn  formed  i 
bright  silvery  heam,  which  reminded  one,  say.*  a  < 
porarj',  of  thf  lustrous  appcaran<*e  of  Donali's  ooinrt  » 
perihelion.     At  Trafalgar  Square,  a  black  shadow  of  tbt  | 
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was  thrown  upon  the  dome  of  the  National  Grallery-  At  the 
Duke  of  York's  Steps,  a  very  striking  effect  was  produced  by  the 
sharp,  well-defined  shadows  of  trees  and  their  foliage  cast  on 
the  pedestal  of  the  shaft  and  column.  As  we  made  no  photo- 
metrical  observations  of  the  relative  iotensities  of  the  gaslight 
and  the  electrical  beam,  we  can  merely  record  otu*  impres- 
sion, which  to  many  may  seem  a  rhetorical  superfluity,  that 
the  latter  was  greatly  superior  to  its  fiiir  rival  in  point  of 
brilliancy.  The  one  was  dazzling  and  penetrating ;  the  other, 
soft  and  comparatively  feeble. 

From  the  preceding  pages,  it  must  strike  every  one  that 
the  Gramme  machine  is  unquestionably  among  the  greatest 
inventions  of  our  age.  It  woiild  be  premature  to  speculate  as 
to  what  it  may  yet  achieve,  but  the  experiments  detailed  in 
this   paper  encourage  the  expectation  of  still  greater  restilt^ 

k      when  its  intrinsic  merits  becoming  generally  known  and  appre- 
ciated, will  have  secured  it  its  fitting  place  in  the  practical 

■  .     applications  of  electricity. 

■  i 


MENTAL   POWERS   OF   BIRDS. 
Br  A.  LEITH  ADAMS,  M.B.,  F.R.S. 


riTHE  mental  faculties  of  birds  are  admitted  to  be  j^ 
J.  inferior  to  those  of  the  higher  qiiadrupeds,  and  such  is  tl 
case  no  doubt ;  but,  irrespective  of  their  remarkable  Instia 
they  display  other  mental  qualities  of  no  very  mean  < 
These  we  shall  now  consider  individually,  along  with  i 
accompanj-ing  gestures  and  utterances,  bo  that  the  reader  n 
consider  bow  far  they  allow  of  being  associated  with,  for  ■ 
ample,  the  instinctive  impulses  that  prompt  the  biid  tomigi 
or  other  well-known  phenomena  in  relation  to  their  Dttits  A 
habits. 

In  the  first  place  certain  mental  powers  in  birds,  as  {a  faigU 
animals,  are  improved  by  exercise,  and  many  species  nnd  ersl 
individuals  of  the  same  species  show  a  great^^r  aptitude  iha 
others.  Even  instincts  which  are  considered  to  lie  iininfluencoi 
by  teaching  or  example  do  often  display  variations  eipreaail 
of  both  reason  and  Judgment,  whilst  many  acquired  habits  bp« 
after  generations  into  instinctive  actions.  Fear  is  a  good  in- 
stance of  an  instinctive  emotion  which  lias  been  greatly 
strengthened  by  experience,  and  it  is  wonderful  to  observe  tiitt 
part  man  has  played  in  increasing  it  iu  many  birds.  IaA  ik 
compare  the  delineations  on  ancient  Egyptian  munutnents,  ftlioit- 
ing  the  fowler  surprising  flocks  of  water-birds  among  the  UQ 
papyrus  swampa  of  the  Delta,  and  dealing  destniction  amoi 
them  by  means  of  missiles  made  of  small  pieces  of  WM 
shaped  like  the  letter  S,  and  delivered  with  force  and  dext«riM 
with  the  practice  now  adopted,  where,  after  all  the  cautloi 
possible,  and  aid  of  gunpowder,  it  is  extremely  diflicnit  to  « 
within  even  ritle  range  of  such  as  the  geese  and  ducks, 
although  these  birds  arc  much  persecuted,  theiw  are  others  whid 
contrast  in  this  respect  In  a  singular  way  with  their  brvthrvn  ll 
other  uountries.  The  fearless  habits  of  the  kestrel  of  Egypt,  B 
compared  witli  its  much  oppressed  brother  in  England,  an:  Mi 
No  one  molests  it,  and  in  the  days  of  the   Pharaolu,  tt 
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we  learn  from  Herodotus,  it  was  held  sa^rred  to  the  eitei:t  that 
whoever  killed  a  hawk  was  put  to  death  ;*  ^^  that  it  i*  j:K»?5'ible 
the  kestrel  of  the  Lower  Nile  mav  have  coDtinued  t*^  ei»v>T  a 
feeling  of  security  up  to  the  present  day.     The  hcKided  croTr  is 
also  very  tame,  as  compared  with  its  hara>i*<i  brother  i:j  njany 
other  countries.     Tlie  school-b':»v  knows  the  effect  produced  by 
the  report  of  his  gun  on  many  birds,  and  how  other  gensrs  be- 
come sharpened  in  consequence ;  to  wit,  perception,  as  eviiice<i 
by  the  crow  and  magpie  perceiving  the  dread^.-d  implement  of 
destruction  long  before  it  can  be  brought  to  bear  on  them. 
Vlany  birds  acquire  fear  slowly;  others  are  naturally  timid.     All 
gallinaceous  birds  are  more  or  less  fearless  in  their  primordial 
tates  ;  and  even  partridges  and  grouse,  only  after  weeks  of  con- 
tant  persecution,  acquire  the  alertness  to  enable  them  to  be  up 
nd  off  before  the  sportsman  gets  within  range.     Even  this  les- 
>n  is  forgotten  during  the  close  season.     I  was  surprised  Ixith  in 
he  Himalayan  and  Canadian  forests  to  find  certain  pheafunts  in 
lie  former  and  partridges  in  the  latter  quite  fearless,  more  espe- 
tally  in  secluded  districts  where  they  had  not  }>een  mole.-ited  by 
lan.     Indeed,  so  indifferent  of  danger  were  they,  that  l»eyond 
ying  from  the  ground  into  the  nearest  branch,  they  seemed  quite 
jgardless  of  our  presence.     It  was,  moreover,  a  common  prac- 
!ce  with  the  first  European  settlers  in  many  parts  of  America 

>  knock  the  partridges  off  their  perches  by  means  of  long  wands, 
'hen  the  only  enemies  of  these  birds  were  the  sable  and  other 
iartens,  and  the  lynx,  from  which  they  escaped  by  simply  fly- 
ig  into  the  nearest  tree  ;  however,  as  clearings  were  made,  and 
he  birds  became  more  molested  by  man,  they  gradually  took 

>  longer  flights,  so  that  around  the  settlements  it  is  somewhat 
ifficult  to  shoot  them.  Birds  that  frequent  mid-ocean  islands, 
ad  have  few  enemies,  are  generally  very  tame.  Such,  however, 
3  the  grebes,  guillemots,  and  awks,  are  low  in  the  scale  of  omi- 
lic  intelligence ;  and  probably  on  this  account,  and  from  its  in- 
bility  to  fly,  we  might  ascribe  the  extinction  of  the  celebrated 
lOrthem  Penguin  or  Great  Awk,  which  may  now  be  said  to  have 
isappeared,  at  all  events  from  explored  portions  of  the  globe. 

Again,  the  beautiful  feathers  of  the  monal  pheasant  of  the 
[inialayas  and  American  crested-jay  have  been  long  in  request 

>  decorate  the  heads  of  the  ladies  of  Europe  and  North  America ; 
ad,  in  consequence  of  constant  persecution,  both  species  have 
ecome  so  wild  and  wary,  that  in  the  case  of  the  latter  the 
enizens  of  the  forest  solitudes  have  inherited  the  timidity  of 
leir  brethren  of  the  settled  districts.  Here,  no  doubt,  fear 
radually  attained  has  become  a  trait  of  character,  seeing  that 

•  "  Euterpe,"  ii.  para.  G5,    The  Ibis  is  also  included ;  it  is  now  extinct 
Egypt. 
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in  tlie  instances  quoted  it  is  well  known  that,  both  birds  in  tUeir ' 
original  state  were  the  reverse  of  pusillanimous.  Fenr  is  dcJ 
picted  even  in  the  nestlings  of  naany  much  persecute  Inrdul 
but  man  also,  when  down-trodden  for  many  generations,  ilixpl»n 
an  inherited  dread  of  tlie  conqueror,  as  is  woU  obsen-ed  in  tha 
natives  of  the  valley  of  Oachmere  and  other  oriental  races  wh« 
have  been  long  subjected  to  tyrannical  governments.  Fear  ufl 
man  has  also  changed  the  habits  of  many  birds  and  beast».  TIiim 
the  geese  on  the  Nile  feed  at  night,  and  repair  to  the  ielandlj 
and  sandbanks  in  the  day,  when  they  can  easily  observe  lhea|H 
proach  of  the  numerous  fowlers  who  wage  a  constant  warfare^ 
during  the  cold  months;  and  the  beaver  now  builds  its  WgB 
after  dusk,  whereas  we  read,  in  the  accounts  of  the  early  si' ttinn 
in  North  America,  of  the  work  having  been  executed  duringtlia 
day.  But  indeed  we  have  only  to  observe  the  ploughnuD 
oompaniona  in  the  fiirrowed-field,  and  the  dread  established  b 
the  presence  of  the  gamekeeper,  to  become  assured  of  the  pu 
played  by  man  in  developing  fear  in  the  lower  animals. 

As  regards  their  natural  enemies.  The  stoop  and  mottM 
of  the  hawk  are  readily  recognised,  but  the  bird  itself  caoM 
little  or  no  pertruhation  when  brought  close  to  any  of  ti 
species  on  which  it  preys;  whilst  cats,  weasels,  and  the  lilo 
incite  marked  dread.  This  may  be  explained  liv  the  circun 
stance  that  the  former  is  only  known  to  them  on  wing,  wfaerH 
the  feline  animal  is  often  seen  prowling  in  search  of  them.  Ti 
well  known  danger-signal^  produced  by  many  birds  when  tl 
hawk  hovers  near  their  haunts,  and  the  subdued  note  thl 
breaks  the  dead  silence  in  the  hedgerow  the  moment  foUowii 
Die  stoop  of  the  sparrow-hawk,  are  familiar  instances  of  feartn 
dread  which  the  long-reclaimed  poultry  have  not  forgutto 
although  from  inexperience  they  sometime.^  mistake  the  swoo 
of  tlie  harmless  pigeon  for  that  of  a  rapacious  bird. 

V'iolf-ut  dread,  in  fact  terror,  is  displayed  in  many  bird 
This  is  evinced  by  the  widely  dilatod  eyelids,,  wild  excit« 
asi^ect,  and  loufl,  helpless  screams  of  wounded  eagles,  parrot 
and  the  like.  Anger  and  sorrow  are  evinced  by  pblaU' 
cries,  and  redoubled  efforts  to  drive  away  the  plunderoT 
tlie  nest :  indeed,  instances  of  prolonged  grief  for  the  Iom  «f 
mate  are  recorded  liy  several  naturalists.  Hatred  is  dit^pUfi 
by  certain  species  towards  their  foes  :  for  example,  in  the  flo«' 
of  swallows  chasing  and  tormenting  hawks. 

The  peiceptive   faculty  is  seemingly  demonstrated   by  i 
following  : — A  German  piping  bullfinch,  takeu  from  a  cage  o< 
tAining  other  birds,  showed  no  particular  predilection  for  t 
of  the  numerous  inmates  of  a  family  circle,  until  after  I 
oaressed    and   spoken  to  by  a  lady  for  a  few  weeks,  wb 
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singled  her   from   all  others  by  swelling  out  its  feathers  and 
chattering  its  bill  whenever  she  came  near  the  cage,  whilst 
everyone  else  was  greeted  with  evident  signs  of  displeasure,  as 
evinced  by  furious  attacks,  made  with  the  desire  to  repel  the 
intruder.     On  these  occasions  the  mouth  was  open,  and  feathers 
adpressed,  the  little  creature  all  the  while  digging  at  the  wires 
and  fluttering  its  wings  in  evident  anger.     The  moment,  how- 
ever, its  tnistress's  face  appeared,  all  the  symptoms  of  displea- 
sure ceased,  whilst  the  grotesque  movements  common  to  the  wild 
bird  during  the  love  season  took  their  place.  Tliese  were  evinced 
by  the  little  creature  swelling  out  its  plumage,  as,  with  tail 
awry,  it  fluttered  from  perch  to  perch,  drawling  forth  the  nature 
notes,  or  piping  the  acquired  song,  which  consisted  of  a  bar  of 
"  If  ever  I  cease  to  love." 

I  tried  various  experiments  by  disguising  the  peculiarities  of 
dress  of  its  mistress,  and  introduced  a  number  of  female  faces, 
but  in  every  instance  it  recognised  that  of  its  benefactor.  Now 
whether  this  lady  had  any  resemblance  to  its  original  preceptor 
or  not,  the  feet  is  that  the  bird  showed  considerable  powers  of 
perception  and  memory,  for  even  the  same  face  was  at  once 
known  after  a  week's  absence.  The  American  Mocking-bird 
displays  singular  powers  of  distinguishing  persons  ;  I  know  an 
instance  of  one  of  these  birds  which  invariably  called  to  its 
owner  whenever  his  voice  was  heard  in  the  hall.  I  possessed 
a  Carolina  Mocking-bird,  the  natural  call  of  which  is  so  like 
the  mew  of  a  cat,  that  it  is  known  by  the  name  of  Catbird. 
This  individual,  although  reared  from  the  nest,  displayed  an 
inordinate  dislike  for  cats,  whilst  a  bull-terrier  never  caused  it 
any  concern. 

No  doubt  the  higher  animals  dream,  as  shown  by  the  tremu- 
lous startings  and  noises  made  by  dogs  when  sound  asleep  ;  and 
birds  would  seem  also  to  possess  similar  powers  of  imagination, 
as  observed  in  caged  individuals,  which  may  often  be  observed 
to  utter  cries  when  the  head  is  under  the  wing,  and  suddenly 
awake,  as  if  the  mental  image  had  been  the  cause. 

Such  as  the  hooded  crow  and  magpie  do  not  break  an  egg  to 
pieces,  but  make  a  small  hole  on  the  upper  surfece;  and  the 
same  was  noted  by  me  in  the  case  of  the  pine  marten  of  India 
{Martes  flavigiUa)j  which  chips  an  opening  just  large  enough 
to  enable  it  to  suck  the  contents.  Now,  in  all  these  animals  it 
is  likely  that  the  practice  was  first  c^^nfined  to  individuals,  and 
through  example  became  general^  and  may  now  Ije  instinctive ; 
at  all  events  it  would  indicate  a  glimmer  of  reason^ 

The  excellence  of  bird  architecture,  anrl  the  efforts  to  conceal 
and  place  the  nest  in  situations  wiiere  enemies  are  not  likely 
to  rob  it,  furnish  beautiful  instances  of  inj$tinctive  intelligence  ; 
but  surely  there  is  also  some  dread  of  man  or  four-footed  foes 
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in  tlie  ciisn  of  tlie  wcarcr-liLrd  nf  India  (Pliu-ens  Lnya).  It  ii 
very  social  in  hnbita,  mid  builds  in  Rocietiea ;  but  its  vi*iy  cott- 
Bpicuous  and  elaborittt'ly  constructed  puree-shaped  neet  would 
fall  nn  easy  prey  to  cneiuies  did  not  tLe  little  accliittcli  with 
Biirprisiny  iuteUigcncf,  place  it  in  situations  not  easily  aeca 
sible :  hence  several  may  lnj  seen  suspended  from  the  tipa  o 
liranelics  overhanging  deep  wells,  or  fioiu  the  tdp  braueltes  t 
acacia  and  other  thorny  trees. 

Many  such  examples  might  be  furnished,  indicating  powcreof 
reasoning.  One  of  the  most  intelligeut,  at  the  same  lime  finail 
songsters  of  North  America,  is  the  Brown  llirush  {TuniM 
rufus).  I'his  bird  is  extremely  pugnacious  during  the  Itnwd- 
ing  season,  and  attacks  all  intruders  on  its  haunts ;  even 
are  assailed ;  and  should  two  males  be  engaged,  they  will  suspend 
hostilities  at  once,  and  join  in  alliance  againbt  the  common 
Among  other  traits  in  an  indindual  reared  from  the  nest,Wi 
habit  of  immersing  dried  crusts  of  bread  in  water  so  as  t«  sol 
them;  it  also  carelnlly  removed  the  poison  of  wasps  before  si 
lowing  them." 

A  f^eni-e  of  the  beautiful  is  surolj  prcBcnt  when  the  peiicO«f 
displays  his  gorgeous  attire  before  the  hen,  or  when  the  diu 
tinch  spreads  out  its  wings  in  order  to  sliow  off  the  ricli  coliit 
ings  of  his  upper  parts.  The  battling  and  rivalry  among  t 
malett  at  the  commenceinent  of  the  breeding  seasou,  all  sboi 
that  the  pairing  of  birds  is  not  altogether  futiutoue.  Somotim 
it  would  appear  that  the  female  makes  a  choice ;  in  other  il 
stances,  that  slie  is  won  by  the  stronger  male  driving  away  t* 
weaker  ;  and,  perhaps  in  very  many  cases,  the  pairing  is  i 
dental ;  at  all  events  it  is  the  reason  when  the  piissions  and  n 
tal  powers  of  birds  arc  at  their  highest. 

The  facts,  in  relation  to  carrier-pigeons  linding  their  h 
after  many  months'  absence,  and  swifts  and  swallows  rctui 
to  the  same  nest  for  sev.'ral  years  in  snccension,  indicate,  i 
be  noticed  presently,  that  birds  possess  remarkable  powen  i 
memory  and  perception.  But  the  mental  powera  of  birds  ai 
extremely  variolic,  and  even  this  is  the  ease  witii  species,  indi 
viduals  of  which  excol  others  in  intclli(;euce.  There  are  indi 
vidual  nightingalcr<,  canaries,  goldfinches,  and  thriLiIx's,  xdm 
easily  tamed  and  taught  than  others,  whilst  in  nalure  ihrre  ai 
single  instances  of  song-birds  who  excel  their  c>iui|jii-c«  im  Ui 
richness  and  melody  of  their  notes.  Some  niah-  bird."  di>pli 
their  attractions  more  efficaciously  before  the  female  ul  wuniq 
times ;  and  in  a  flock  of  wild  cranes,  for  example,  there  itie^  joi 
a«  in  a  herd  of  iboses.  a  few  leaders  who  guidr;  the  flock  U 
arc  the  first  to  signal  the  approach  of  an  enemy — nil  tha 
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iper-excellent    individuals    being  generally   the   largest  and 
ost  richly  attired  males. 

Curious  instances  of  what  might  be  called  instinctive  l)ene- 
)lence  are  displayed  by  the  yoimg  of  many  sorts  of  birds.  I 
ive  frequently  noticed,  when  rearing  individuals  of  the 
[igratory  Thrush  of  North  America,  that  when  it  so  happened 
1  unfledged  bird  was  placed  along  with  another  just  taught  to 
ed  itself,  there  was  always  a  strong  disposition  on  the  part  of 
le  latter  to  become  the  foster  parent ;  and  so  assiduous  was  it 

feeding  its  younger  relative,  that  I  had  to  separate  them,when 
e  elder  became  quite  disconsolate,  and  would  hop  from  perch  to 
Tch  for  hours  with  a  worm  in  its  bill,  its  plumage  ruffled, 
id  evincing  by  plaintive  calls  that  the  separation  was  painful, 
very  "  bird-nester  "  knows  the  parental  affection  of  the  chaf- 
ich,  and  the  desperate  attempts  of  many  birds  to  distract  his 
tention  when  in  the  immediate  proximity  of  the  nest.  The 
:tle  ruby-throated  humming-bird  of  Canada  affords  a  good 
umple  of  simulation.  When  captured,  it  feigns  death  by 
utting  its  eyes  and  remaining  quite  motionless,  then  suddenly 

will  make  a  vigorous  attempt  to  escape. 

Social  instincts  are  very  strong  in  many  sorts  of  birds,  and 
lere  is  much  variety,  some  evincing  remarkable  afiection  for 
eh  other.  There  are  several  species  of  Bee-eaters — the  little 
ve-birds,  and  others — so  fondly  attached,  that  they  huddle 
gether  on  the  same  branch,  and  are  utterly  disconsolate  wlien 
parated.  Many  birds,  such  as  bullfinches  and  parrots,  display 
I  captivity  remarkable  sociability  by  demonstrations  of  satis- 
ction  when  a  person  enters  the  room,  and  cries  of  regret  when 
ft  alone.  Certain  species  of  eagles  and  smaller  birds  pair  for 
jars  in  succession.  Timidity  among  birds  has  nothing  to  do 
ith  size.  Many  of  the  largest  show  little  courage,  perhaps 
T  the  reason  that  they  are  rarely  called  on  to  exercise  it.  The 
valry  of  males  at  the  breeding  season,  no  doubt,  develops 
•avery,  which  becomes  established  in  the  individual  who 
•oves  himself  the  victor  in  battle,  whilst  even  the  vanquished 
am  to  estimate  its  value.  Among  small  birds  few  display 
reater  courage  when  attacked  than  the  Blue  Titmousf^,  whilst 
Eirblers  are  generally  very  timid.  !Many  gallinaceous  birds  are 
jry  combative,  whilst  water  birds,  except  the  Ruff  and  a  few 
ore,  are,  as  a  rule,  rather  pusillanimous. 

The  mental  qualities  of  birds  are  progressive,  as  shown  by 
le  small  amount  of  intelligence  of  the  young  bird.  They  soon^ 
>wever,  learn  to  avoid  danger.  Bird-catchers  and  Canadian 
appers  have  informed  me,  that  a  bird  which  has  escaped  a 
tne  twig,  and  the  mink  and  sables  who  have  chanced  to 
it  out  of  the  trap,  manage  by  certain  means  to  make  their 
isadventures  known  to  others  of  their  own  species.     This  ia. 
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doce  by  some  gesture  ov  vocal  expression.  The  cuuniug  ol 
intelligence  of  the  fox  Las  long  passed  into  a  proverb,  not  onlj 
applicable  to  tbe  miicli  persecQted  animal  of  Enropu,  but  ftls< 
the  unmolested  species  of  foreign  countries.  Thus  tlie  red  foj 
of  tile  wilderness  tracts  of  North  America  is  just  as  wild  anl 
wary  as  its  English  compeer ;  so  much  so,  that  trappers  But 
it  useless  to  try  and  capture  them  alive,  and  tlierc-fore  resort  td 
poison. 

The  power  of  imitation,  although  strong  in  birds,  is  confiiu 
altogether  to  tlte  voice.  Every  obaerverwlio  has  paid  attjentioi 
to  their  songs  and  call-notes  will  readily  allow  that  they  a 
great  copyists.  The  piping  bulllinch  before  referred  to.  wh« 
moulting,  and  during  a  serious  illuess,  never  attempted  the  a 
quired  notes,  nor  even  its  uative  song ;  but  afterwards,  wbiU 
the  latt«r  seemed  to  return  without  any  effort,  the  fonnei 
required  days  to  become  perfected ;  and  after  the  sick  attA^ 
it  could  not  manage  the  two  last  lingering  notes  csactlj 
and  used  to  constantly  repeat  inaccurate  imitations,  until  1 
whistled  them,  when  he  followed  my  cue  and  seemed  qmtt 
relieved  that  he  had  got  into  the  right  tune  again,  repeatjOj 
it  upwards  of  a  score  of  times  iu  rapid  succession.  Many  0 
our  common  birds  imitate  call-notes  of  certain  species,  brat  c 
all  others  the  thrush  fomily  present,  in  the  Mocking-birds,  tb 
most  perfect  imitators.  But  although  parrots  are  easily  tau0 
in  captivity,  they  are  not  by  any  means  given  to  copy  tbe  a" 
notes  of  other  birds  in  their  native  woods. 

The  voice  of  birds  is  the  nearest  approach  to  language,  i 
although  decidedly  instinctive,  it  is  developed  more  or  less  I; 
imitation.  Indeed,  although  the  young  bird's  essays  are  i  ~ 
perfect  at  first,  and  greatly  assisted  by  hearing  its  own  aped 
still  a  bullfinch  or  canary  reared  from  the  nest,  and  kept  apt 
from  its  own  kind,  will  sing  just  as  perfectly  as  if  it  had  M 
brought  up  in  the  society  of  its  parents.  It  may  )>e  a  questioi 
however,  if  this  hereditary  instinct  would  maintain  its  en' 
character  through  many  generations  of  canaries  treated  in  t 
above  way.  No  doubt  birds  sing  from  pleasure,  sometimes  1 
charm  the  female ;  at  others,  as  in  the  case  of  the  redbreactl 
autiuun,  chiefly  in  emulation  of  a  rival,  as  may  be  obserU 
when  he  stops  to  listen  for  the  response,  and  then  breaks  tot. 
afresh,  as  if  he  challenged  all  the  robins  within  hail  tn  eqa 
his  strains.  Many  birds  utter  certain  low  warbling  measur«S 
their  mates,  accompanied  by  love  antics  and  gestures  cl«a 
indicating  pleasurable  excitement.  Even  the  liirty  to 
sparrow  makes  known  his  attachment  by  vocal  sounds  and  g 
t«sque  movements.  No  doubt  the  female  ofttrn  looks  on  « 
indifference  on  such  occasions,  and  among  a  flock  of  linnets 
would  aeem  that  it  is  the  more  rosy  breasted  males  tbst  ue  f 
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gKllantA  in  spring  ;  at  all  events  they  arc  the  most  assiduouB  in 
their  love  gambols  and  songs,  aa  compared  with  the  less  brii- 
liaiiily  attired  members.  This  I  have  repeatedly  obnerved  in 
other  birds  which  get  additional  colourings  at  the  breeding 
^aeon,  such  as  the  redpole,  American  goldfinch,  and  the  deli- 
cately foloured  trumpeter  bullfinch  of  Egypt. 

Tiie  companion  calls  of  a  flock  of  geeae  on  wing,  and  the  hen 
enlliug  her  chicks ;  the  intercommunication  by  means  of  certain 
notes  of  a  flock  of  finches  in  a  forest,  prior  to  departure,  has 
eeeraingly  a  linguistic  character.  The  tjeautiful  pine  bullfinch 
(Ti/rfhiilti  enwciwitor),  found  in  northern  regions  of  Europe  and 
America,  retires  from  the  arctic  circle  in  winter  to  less  rigoroiia 
climates.  Flocks  of  this  bird  may  be  seen  in  the  Canadian 
tiirests  in  early  spring  feeding  on  fir-cones,  when  the  roay- 
eoloured  males  commence  a  series  of  call-notes,  which  are  taken 
up  by  the  sombre-coloured  females  and  young  birds  of  the  year 
(the  species  breeds  in  very  early  spring,  long  before  tlie  snow 
bus  disappeared).  These  whistlings  increase  until  the  trees 
seem  alive  with  bullfinches;  when  suddenly,  as  if  by  some  pre- 
concerted signal,  the  entire  flock  of  several  hundreil  birds  fly 
off  in  a  Ixidy.  The  quail,  when  about  to  migrate,  repairs  to 
dense  covers,  often  of  vetch,  where  the  Hock  keeps  up  a  sort  of 
companion  whispering  very  curious  to  listen  to.  This,  as  in  the 
last  case,  is  varied  both  in  tone  and  intensity  all  overthe  field, 
from  bird  to  bird,  when,  from  these  indications  or  others,  they 
depart  simultaneotisly. 

The  instinctive  desire  which  comes  over  the  bird  at  the 
nu'gratory  seasons,  and  compels  it  to  depart,  although  apparently 
a  blind  impulse,  and  not  influenced  by  judgment  or  reason,  is 
assuredly  awakened  by  many  causes  more  or  less  adverse  to  the 
well-being  of  the  species.  Take,  for  example,  such  gregarious 
birds  as  swallows.  The  parental  duties  over,  the  gradual  or 
sudden  transition  of  temperature  and  consequent  faihu'e  of 
insect  life  necessitate  a  change  in  the  mode  of  obtaining  sub- 
sistence. The  insects  that  were  wont  to  ascend  to  high 
elevations  have  now  disappeared,  and  what  remain  are  confined 
to  lower  levels.  Hence  tlie  crowding  together  and  ground 
skimming  of  old  and  yoimg  birds,  until  the  supplies  rapidly  dis- 
appear and  the  weather  gets  colder,  when  they  depart  in  a  body 
before  the  north  winds  or  in  the  face  of  the  balmy  soiithem 
breezes  which  indicate  the  route  to  Africa.  It  has  been  often 
observed  that  many  migratory  birds  have  been  driven,  through 
the  instinctive  impulse,  to  abandon  their  second  broods  and 
leave  them  to  perish  miserably.  Tliis  is  the  case  with  swallows: 
and  I  noticed  during  two  seasons  in  Canada  the  same  in  con- 
nection with  the  Carolina  Waxwing,  which  arrives  in 
eastern  provinces  in  June  and  departs  abruptly  in  August; 
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the  prcssiuo  of  circiimstances,  to  wit,  sudtien  cbaogr  of  twn- 
perature  and  failure  of  subsistence,  compel  them  to  sacrifice  their 
otli^priug  for  their  own  own  safety. 

A  remarlcable  circumstance  in  connection  with  SirtU'  raiffm- 
liona  is  the  rcfitiilarity  of  their  comings  and  yoin{rs.  Th^se  aro 
well  estimated  on  the  shores  and  islands  of  tlic  Mi-ditcrraneaa 
at  the  spring  and  autumn  ef[uinoxi-B,  when  tho  ^ast  hosts  of 
birds  of  passage  are  on  the  move  to  and  from  tiieir  wintec 
retreats  in  Northern  Africa.  Then  one  can  almost  calculota 
OQ  the  certainty  of  the  arrival  of  rosny  Kpecies  which  maka 
either  a  lengthy  aojouni,  or  only  wait  for  ii  few  hours  to  i 
themselves.  Some  never  halt,  and  are  seen  steering  their 
eoiiTses  at  high  elevations,  cviiluntly  aware  that  the  interme- 
diate lands,  beyond  a  mere  resting-place,  are  not  those  tittf 
are  seeking.  Some  birds  recognise  persons  and  objects  alta 
a  length  of  time ;  indeed,  the  same  indi\"iduals  have  been  known 
to  return  to  their  nests  year  after  year,  as  iu  the  case  of  tba 
BwifU  marked  by  Dr.  Jenner."  Such  inslanees  are  all  Iha 
more  remarkable  that  they  occur  in  a  bird  in  no  way  supef- 
escellent  in  other  mental  acquirements,  and  of  its  Irilte  goes 
furthest  into  the  interior  of  Africa  during  the  winter  montha* 
The  swifts,  however,  besides  their  almost  imeitampled  powers  o: 
wingjf  have  a  greater  range  of  vision ;  so  that,  supposing  the 
English  home  is  readily  discernible  by  certain  physical  cba* 
racters,  such  as  a  particular  mountiiiii  range,  and  the  distai  [ 
between  it  and  the  winter  retreat,  is  travelled  over  in  a  ttwi 
hours,  without  a  stoppage  on  the  way,  all  that  the  bird  hu 
to  treasure  in  memory  is  the  general  featiye  of  the  distijct 
it  has  left.  This,  however,  has  to  be  retained  for  nearly  eight 
montbi),  tliroiigh  daily-changing  fortunes;  and  even  when  Uie 
landmark  is  re-discovered,  still  another  mental  effort  is  i^ 
quired  before  it  finds  o\it  the  nest  of  the  previous  yoar.  No 
doubt  winds  and  temperatAire,  in  connection  with  coast  liocf, 
&c.,  assist  migrating  birds  in  finding  their  way  to  and  from 
their  summer  and  winter  retreats,  and  very  Ukely  cortaio 
mental  powers  are  acquired  and  improved  thereby;  hut  tJift 
crediting  of  such  an  effort  as  the  above  to  instinct  alono  I" 
apparently  incomprelionsible.  Tho  desire  to  change  residence) 
and  the  direction  of  tho  route,  are  indicated  by  seemingly 
natural  causes,  and  there  may  be  an  instinctive  disposition  in 
Kvery  migratory  bird  to  pnraue  a  definite  extent  of  journey; 
but  in  the  face  of  wind  and  weather  on  the  one  hand,  and  tbft 

•  See  YnrreHs  '■  Britiah  Birds,''  vol.  il.  p.  334. 

t  Spitllsnzani  eslinuted  tlie  mpiditj'  of  tlie  swift  at  nboat  'iTfi  milwi 
hour,  or  three  times  grenler  thiui  the  shallow.  Thus,  ftccordinir  la  hb  M 
ruUtion,  the  former  would  traverse  tlte  distance  between  Greiit  Britiiiit  »a 
iu  winter  haunU  in  2(1°  Ut.  iu  lass  than  seven  hours. 
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length  of  absence,  it  is  scarcely  credible,  unless  by  the  merest 
chance,  that  the  same  bird  can  hit  off  the  exact  haunt  of  the 
previous  year.  The  swallows  that  resort  regularly  to  the  same 
nest,  or  even  the  thrush  that  builds  always  in  the  same  fork, 
or  the  sparrow  in  the  hole  on  the  housetop,  are  not  necessarily 
the  exact  tenants  of  the  previous  year.  Each  species  gives  a 
preference  to  one  sort  of  situation  over  another,  and  the  fact 
of  seeing  an  unoccupied  nest  is,  with  many  birds,  an  induce- 
ment to  appropriate  it ;  although,  no  doubt,  among  the  indi- 
genous avi  fauna  of  every  country  there  are  generations  upon 
generations  of  rooks  and  sparrows,  for  example,  that  build 
in  the  same  tree.  Now,  notwithstanding  the  fact  that  mated 
birds  soon  forget  one  another,  there  is  no  reason  why  they 
should  not  possess,  as  in  certain  higher  animals,  a  greater 
capacity  of  memory  for  places. 

In  conclusion,  it  is  apparent  from  the  foregoing  that  birds 
display  emotions  of  a  varied  character  by  well-marked  vocal 
utterances  and  gestures,  and  that  although  these  and  other 
mental  qualities  are  to  a  great  extent  instinctive,  there  are  at 
the  same  time  clear  indications  of  reason  in  many  instances. 
We  may  believe,  therefore,  that  although  the  intellectual  powers 
of  birds  are  generally  much  inferior  to  quadrupeds,  they  show  the 
progressive  development  of  tlieir  class,  as  do  their  organism ; 
and  as  the  corporeal  structure  is  suited  for  the  welfare  of  the 
species,  so  the  instincts  and  other  mental  qualities  are  developed 
and  modified. 
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THE  ATMOSPHERE.' 

ris  with  n  good  deal  of  pleasTire  we  observe  tliat  of  the  mimj  Bcienufl* 
wrirks  sddreiued  to  the  general  populHtion  which  are  bein^  publiihed  U 
this  countrj,  a  coDsidersble  number  are  brought  out  under  ihe  EUpeiintwd- 
enee  aud  editorship  of  men  whose  knowled^  of  the  subject  on  wbkh  tlu 
work  treats  cannot  for  a  moment  be  questioned.  And  this  is  esMntuHj 
requirat«,  for  most  assuredly  it  is  better  to  have  no  knowled^  of  bi  ~ 
whatever  tbnn  "uch  an  oue  as  is  attainable  by  the  renders  of  not  *  few  <f 
the  works  which  iire  issued  even  in  this  countrj.  And  if  we  mny  lay  dan 
this  a  rule  in  re^rard  ti  English  writings,  how  much  truer  is  it  oT  tl 
admirably  got  up  volumes  which  make  their  appearance  on  the  otlm  siderf 
the  Struts  of  Dover.  And  by  this — which  may  appear  to  some  Ism  etp*> 
rionced  in  the  matter  as  a  somewhat  sweeping  assertion — wa  i 
exclude  those  issued  by  German  wriwra,  which  ate  particularly  txei 
Bnd  BdvaneeJ.  But  assuredly  there  has  very  rsrely  been  issued  by  M 
publishing  firm  ft  more  excelleut  work  in  point  of  nuthoi?hip.  or  B  mo 
admirable  one  iu  regard  to  the  physical  details  of  publication  than  tbe  p 
sent  one  of  M.  Flammaiion,  which  bears  Mr.  Glaisher's  name  upon  1(>  til 
page.  And  curiously  enough  this  could  not  be  said  of  the  edition  tK 
which  the  book  is  produced.  It  re^iuired  tbe  combined  qualities 
translator,  and  author,  to  bring-  tbe  work  to  Its  present  high  gt«ndaid  I 
excellence.  The  reason  of  this  may  appear  so  obscure  without  explanalitu 
that  a  few  words  are  necessary  in  justification  of  what  we  have  nld<  I 
the  first  place,  as  the  editor  very  properly  observes  in  the  preface  to  d 
volume,  many  French  works — and  the  present  one  is  by  n«  means  m  tiM 
tion  to  the  general  rule — exhibit  a  tendency  "to  'fine'  writing,  wUebl 
accords  with  the  precisian  and  accuracy  that  ought  to  be  a  characteristie  i 
scientific  information,  even  when  expressed  in  language  fn-o  fmm  t« 
ties.  There  is  a  good  deal  of  this  exalted  kind  of  compuiitim  in  ] 
Flnmmarion's  book  which — even  in  the  French,  not  rery  agneabic  till 
English  reader — becomes.  wh«^n  translated,  intolerable.     I  have  llm 


*  "TheAtmoRphcrn."  TninsI  Bled  from  thf>  I'rcnch  of  Camijle  HaniMri 
by  C  B.  Pilmnn,  and  odtled  hy  James  (ilnishnr,  K.R.R..  Siipnr1ttte?M!*iit 
Iha  Magnetical  Drpartment  of  the  Itoyal  Obiwrvaiorv  m  r.^^n^ 
London :  Sampson  Low,  and  Co.     1873. 
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omitted  tbese  rbapsodies  very  freely,  though  traces  enough  of  them  will  be 
found  here  and  there  to  betray  the  French  origin  of  the  work."    But  even 
with  this  admission  we  should  be  doing  Mr.  Glaisher  injustice  did  we  not 
point  out  how  successfully  he  has  performed  his  editorial  duties.     Unfor- 
tunately it  has  not  only  occurred  in  the  style  of  M.  Flammarion  that  many 
of  his  phrases  demanded  an  alteration^  but  it  is  also  of  considerable  account 
in  the  matter  with  which  he  has  furnished  his  readers.     This,  it  must  be 
confessed,  is  but  too  frequently  erroneous.    And  here  the  path  of  a  learned 
and  judicious  editor  was  a  difficult  one,  for  he  has  had  frequently  to  deny 
point  blank  the  statements  of  his  author.     We  must  give  Mr.  Glaisher 
credit  for  unhesitatingly  performing  his  duty  when  called  upon  to  rectify  the 
enors  of  M.  Flammarion,  and  we  must  regret  that  his  pen  has  been  called 
npon  80  often.    It  occurs  to  us  that  it  is  possible  that  this  might  haye  been 
avoided,  as  good  taste  would  surely  suggest,  but  not  knowing  the  circum- 
stances of  the  case  we  are  bound  to  assume  that  Mr.  Glaisher  was  left  no 
other  course  than  that  of  openly  pointing  out  the  errors  into  which  M. 
flammarion  has  been  led.    But  assuredly  it  would  have  better  pleased  the 
requirements  of  the  general  reader,  and  we  should  fancy  the  amour  propre 
of  the  French  savant  would  also  have  been  gratified  by  the  adoption  of  a 
different  course — such,  for  example,  as  the  substitution  of  the  correct  for 
the  inaccurate  passages. 

The  editor  has,  we  imagine,  done  wisely  in  materially  curtailing  the 
present  work,  for  we  imagine  that  a  book  of  more  than  800  pages  would 
have  been  less  acceptable  to  the  English  public,  and  we  are  also  struck  with 
the   truth  of  his   observation   that  the  respiration    and  alimentation  of 
plants  are  subjects  which,  thougb  indirectly  connected  with  the  subject  of 
the  atmosphere,  are  really  but  incompletely  united  to  the  other  questions 
dealt  with  by  the  author.    The  work  is  divided  into  six  books,  which  all 
h'eat  upon  allied  but  different  subjects,  as  they  sufficiently  show — thus  the 
first  has  to  do  with  our  planet  and  its  vital  fluid,  the  second  describes  light 
and  the  optical  phenomena  of  the  air,  the  third  is  upon  temperature,  the 
fo arth  on  the  wind,  the  fifth  upon  water-clouds  and  air,  and  tiie  sixth  and 
last  treats  upon  electricity,  lightning,  and  thunderstorms.    In  this  way  we 
find  all  the  subjects  either  directly  or  indirectly  connected  with  the  atmo- 
sphere folly  and  fairly  dealt  with.    And  perhaps,  to  many  readers,  aa  in- 
teresting a  portion  of  the  work  as  any  other  is  that  included  in  the  end  of 
the  fifth  chapter,  and  entitled  ''  Prodigies :  Showers  of  blood,  of  earth,  of 
snlphur,  of  plants,  of  frogs,  of  fish,  and  finally  of  various  kinds  of  animals.'' 
Criticism  of  a  severe  land  is  entirely  disarmed  by  the  character  of  the 
work,  which  is  peculiarly   elementary,  and,   by   the   reputation    of   its 
editor,  as  eminently  philosophic.     We  may,  then,  simply  commend  the 
volume  to  our  readers*  notice,  with  the  very  highest  commendations  of  its 
merit  as  a  popular  and  withal  accurate  account  of  the  various  subjects  con- 
nected with  the  atmosphere.    The  translator  has  effected  his  part  of  the 
duty  with  care  and  discretion.     There  are,  to  be  sure,  some  passages  which 
we  fancy  might  be  rendered  in  language  less  idiomatically  French;   but 
then,  on  the  whole,  the  labour  has  been  achieved  satisfactorily  and  well. 
It  but  remains  to  say  a  word  for  the  publishers,  and  this  must  be  praise- 
worthy.   In  our  long  experience  of  the  scientific  publishing  world  we  have 
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farelv  wen  n  work  produced  wliich  eould  riviil  the  preient  one  in  p<ip«r, 
binding,  typograpliy.  nr  illustration.  Soma  of  tbe  coloured  illustratioM  «« 
moi'Tellous  iu  point  of  execution. 


AXIMAL  MECHANICS.* 

IF  lliere  ia  cine  Fellow  in  tbe  Uniyrsily  of  Dublin  wlio  hn*  nsaurwD;  • 
most  wondurfully -developed  brnin,  that  FuUow  is  tliu  llvr.  SuniwI 
Hnughton,  F.Il.S.,  ihu  nutbor  of  tbe  remorkabld  work  wbicb  now  U»  bebra 
us,  Fow  who  are  not  iutiiimtely  fnmiliar  with  the  lUt  of  workinj^ 
in  these  countiios  are  familiar  with  bis  name;  but  those  who  am  acqaustol 
liVbo  slightly,  no  matler  in  what  branch  of  Binence,  with  tbe  wotken, 
hare  failed  to  mark  out  thin  man.  As  the  joint-uulbor  of  OidhnUtb 
Haughton'e  well-known  manuals  of  [ihysicnl  science,  he  hiui  been  kamdli 
for  many  years.  Again,  as  n  most  distinguished  geologist  and  palteonlok^ii) 
be  ia  familiar  enough  to  tbe  great  body  of  atoiie-ineo.  As  a  dery^nm 
he  is  known  to  miiny ;  and,  lastly,  as  a  physician  and  pbjsiolngist  he  bM 
made  nn  almoaC  unsurpassed  reputulian  within  tbe  past  ten  yean.  Ak 
suredlyone  will  aay  that  the  tales  of  "  Admirabie  Crichton"  arenoiln* 
fetched  when  tbe  nineteenth  century  can  produce  a  man 
oekrly  UDiurpas^d  repute  as  a  physicist  and  geologist,  as  i 
sician,  and  a  physiologist. 

Tbe  bo(>k  which  Ur.  Dnu^'bton  has  now  presented  to  [he  scientlfio  wOiU 
is  essentially  a  now  one,  for  the  subject  of  it  is  a  bmnch  of  anilomical  mi 
phyuolngical  science  entirely  novel,  ond  one,  too,  which  tha  author 
almost  peculiarly  carried  out.  It  is  upon  animal  niechnnism,  or,  in  01 
words,  it  deals  na  a  purely  scientific  pbyiiicist  might  with  tbo  que«doS 
the  mechanical  powers  which  Tarlous  points  of  the  nniuial  economy 
Such,  fur  example,  as,  the  question  whe'ht-r  such  and  eueh  a  inuadB 
the  best  that  ci\a  be  adapted  to  do  tbe  work  which  it  is  expected  to  peiA 
And  in  working  out  these  questions  he  has  displayed  the  motl  pfoOl 
patience,  and  bos  arrired  at  ibe  most  striking  results.  In  foci,  Iu 
shown  UK  the  way  to  a  new  Uvid  of  research,  which  will  not  }img  ba 
trampled  by  obsenren.  The  only  diibcully  ia  the  fact  that  the  mm  i 
follows  out  the  study  must  unite  lo  his  merely  anntomicnl  and  phyai 
knowledge  an  acquuntnncc  with  at  lea'it  the  simpler  fonns  <  ' 
Such  nn  union  Professor  Ilmtghlun  possesses,  and  hence  be  boa  siteo  Ml 
capitally  nov«l  and  inlerci^ting  work  now  brforo  tis. 

Wu  differ  from  Dr.  Hanghlon  in  regnrd  to  bis  riewa  on 
evolution,  though  we  fancy  Ms  opinions  more  nearly  approach 
Dnrwin's  doctrines  now  than  ihcy  did  twelve  yeara  flgn :  but  that  aeeil 
ulTect  us  at  all  in  out  consideration  of  tliia  adniirable  Yolumu.  Tot,  no  m 
whether  the  muacles  arrived  at  the  eTct'llenco  ha  proves  thvm  to  pM 
by  a  gradual  proccsa,  or  were  tirat  to  formed,  it  is,  nerertheleu,  int 


"  Principles  of  .Animal  Mechanics."  Hy  tbi-  Kcr.  Samnel  Uu 
F.II.S.,  FcUow  of  Trinity  College,,  Dublin,  M.D.  DnbUn,  D.C.L. 
London :  Longmans,  1673. 
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[u  peruse  liu  account  of  tlie  various  ingeuiouB  and  complex  plans  which  be 
fau  adopted  in  order  to  moke  the  resenrch.  Of  the  many  questions  dis- 
taaed  in  the  volumo  under  considemlioi),  not  the  least  iotereating  ia  the 
<\.\]iidt  devoted  to  the  aubject  of  hanging  as  a  mode  of  killing.  In  this 
;■  riion  of  his  book  Br.  llaughton  gives  a  number  oE  calculations  ns  to  me- 
■  !iiiiiital  work  done  iu  the  dropping  of  the  eufferer,  and  he  shows  very 
I  iiirly,  from  an  investigation  of  the  mode  of  hanging  adopted  in  thia 
I  iintry  and  on  the  ^Vmerican  continent,  that  the  latter  mode  has  manyadvaii- 
U^-es  over  the  former.  The  writer  of  this  notice  of  Dr.  Ilaughton's  book  is 
{aitjcularly  interested  in  one  caee  of  hanging  mentioned  by  the  author,  as 
lie  wa«  himMlf  preeect  at  the  operation,  and  be  can  fully  substantiate  the 
writer's  remarks.  All  through,  the  book  deals  with  ths  questions  of  n(e- 
cliinics,  applied  to  the  operations  of  nearly  all  purposes  of  the  auimaJ  king- 
dom :  and  as  the  autbor  has  mode  all  the  calculations,  all  the  dissectioiiit, 
ud  all  tbe  weighings  with  his  07m  band^,  with  every  precaution  of  which 
he  could  think,  we  may  fairly  suppose  that  the  work  is  one  whose  im- 
portance, as  the  first  essay  in  a  study  which  must  eventually  assume  con- 
ndemble  value,  cannot  be  very  much  overrated.  At  all  events,  for  ourselves 
we  may  say  that  we  close  the  most  pleasantly-written  book  we  have  met 
for  some  time  with  a  hope  that  tbe  autbor  may  again  come  before  us  ere 
long  with  another  volume  of  bis  instructive  and  valuable  essays. 


H  HUMBOLDT'S  LIFE.' 

\  SSXmEDLY  a  life  of  numboldt  was  required.  Though  many  and 
■i^  many  a  biography  has  been  issued  by  the  press,  we  quite  agree  nith 
the  distinguished  editor  that  all  those  sketches  hitherto  issued  were  in 
reality  the  merest  outlines  of  this  great  man's  life,  and  not  a  few  wei" 
merely  those  collections  of  facts  which  anyone  who  was  conversant  with 
the  scientific  world  of  the  lirst  half  of  the  present  century  could  quite 
rudily  have  put  together.  But  the  present  history  is,  ao  far  as  it  has  been 
pMsible  to  make  it,  a  perfect  sketch,  not  only  of  Humboldt  as  a  sacaaf, 
but  in  bis  ordinary  character  as  a  man.  However,  this  is  but  true  to  some 
extent  of  the  English  edition,  which  the  translators  inform  us  in  their  preface 
is  but  a  portion  of  tbe  work,  it  having  been  '*  deemed  advisable  to  omit  the 
third  volume,  devoted  to  a  critical  investigation  of  Humboldt's  acienUlic 
kbouni,"  and  also  "  the  last  eeclioa  of  the  second  volume,  consisting  of  an 
elaborate  catalogue  of  bis  voluminous  works."  The  Misses  Laasell  think 
that  these  omissions  have  been  wise,  for  that  the  book  will  thereby  bo 
enabled  to  appeal  to  a  wider,  if  less  educated,  class.  For  ourselves,  we 
ninrt,  at  the  outset,  express  our  most  decided  difference  of  opinion.  It 
Kem*  to  us  that  a  life  which  has  been  sketched  out  so  fully  and  so  well  by 


•  "Life  of  Alexander  Ton  Humboldt,"  compiled  i, 
the  centunnry  of  his  birth,  bv  J.  Liiwenburg,  K.  Avd-l.a]lemant,  and  .\lfred 
Dove.  Edited  by  Proi:  Rarl  Bruhna,  Director  of  tbo  Observiilory  at 
Leipxiz :  in  2  voL.,  translated  from  the  German  by  Jane  and  CunJline 
LeaMli.    London :  Longmans,  1^73. 
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diSnrent  scientific  men,  nnd  wbicb  U  ftltnost  ccrtMn  Ui  coiulilute  the  wvirk 
which  raust  for  nge»  be  regarded  m  ibe  most  eibftuttire  biognpby  of  « 
nuin  whoso  life,  save  aa  a  tavtmt,  b  really  worthliM*,  is,  to  soma  «xl*itl, 
uncompleted  in  its  Eugltah  edition.  For  we  bclieTB  that  though  ■  (^mt 
roaay  may  lie  glad  to  koow  eoaiething  of  ao  emiacnt  a  philoaophtr, 
yet  very  few  will  devote  thpraselvca  Id  the  perusal  or  these  I** 
large  volumes,  aave  those  who  are  either  wortdog  at,  or  interested  in, 
science,  and  to  these  renders  do  (init  of  the  volume  could  have  bmn  Iom 
wisely  omitted  than  the  portion  which  pre-eminently  gives  the  aubjtct 
of  the  Biography  everything  that  bo  clearly  diadngiiiaheB  him  from  h^ 
fellows. 

!But  on  no  other  score  con  we  ruse  ohj  ection  to  the  labours  of  the  Engliih 
translators,  who  have  diecharped  tbeic  task  with  an  ability  of  no  C'.'maiaii 
order,  and  a  keen  discrimination  between  the  duties  of  Inuulaliag'  ud 
of  rendering  into  English.  The  first  volume  is  (Vom  the  ppn  of  H«t 
J.  Liiwenberg,  and  di^als  with  the  eHrh'or  history  of  Von  HumboML  l! 
treats  of  bim  from  bis  birth  at  IterUn,  through  hia  childhood,  to  Ui 
«xperienK  of  college  life  and  his  first  attempt  at  on  olBcial  existence  lud 
diplomatic  service.  Tbeu  comes  the  death  of  bia  mothrr,  a  skotch  of  die 
state  of  society  in  Weimar  and  .lena,  and  a  tolerably  long  aceouat  uf  hit 
connectioii  with  noetbe  and  of  their  disagreement,  and  of  (lovthe'?  luhipqimt 
reeantatious  of  his  earlier  opioioos.  In  the  next  chapter  we  tu«  aupflM 
witlk  long  accounts  of  his  travels  in  Asia  and  Auit'iica,  which  are  deddfdly 
of  intere«t.  Haro,  also,  we  have  a  sltotch  of  his  landing  nt  ToDorifl*^ 
point  nt  which  bo  made  those  remarkable  ohBt^rvstionB  as  to  ibe  doc 
tion  between  latitude  and  height  oa  to  nnimals  and  vegvlAbln*.  Ti»M« 
ant  treated  to  his  account  of  his  wonderful  journep  to  the  Orinoco,  Cut 
oniT  Quito,  in  tho  last  of  which  occun  the  expresaion  of  opinion  at  wt 
impresuveoesa  of  mountain  scenery.  It  is  in  this  chapter  that  Von  Hm 
boldt  M  vividly  expresses  hid  opinion  of  tba  effect  produced  upon  hisil 
Chimbura^o,  which  be  describes  as  the  most  tutoresting  moimtoln  in  d 
world,  and,  to  him  at  least,  the  mcst  iinpresaiTe  from  the  culueul  chanal 
nnd  striking  nature  of  its  outlines.  Having  described  his  adveatntM  i 
Quito,  the  writer  then  passes  on  to  his  stay  ut  Mexico,  and  bis  esplon 
nit<i  the  Corib  and  Inca  languages.  In  this  part  of  his  joumay  I 
Humboldt  likewise  makes  some  valuable  observations  on  the  anhjcel  < 
guano  as  a  manure ;  then  he  travels  on  to  tbu  United  Statei,  and  di 
tome  time  with  JeSeison  at  Washington,  visits  certain  other  of  tha  8M 
and  eventually  returns  homo,  after  an  absence  of  no  letiti  than  nx  jM 
Sumo  time  after  this  comes  the  fall  of  I'ruiuia,  for  which  hcconMlMt^M 
hy  the  lievere  study  of  Nature,  and  nftnr  n  time  hi?  vtiid'es  Asialii;  Tin(pia| 
preparatoT}'  to  a  journey  eastwanhi,  which  he  evuntually  undnrtaJm^ 
intnnd*  pur«iiit;g  his  investigations  in  .\(ia,  but  other  engA^menla  ptt¥ 
him,  and  so,  having  travelled  to  Moscow  and  St,  Poteriburg  and  jonnM] 
thfLiugh  the  I'ral  Mountainn,  be  oncn  again  returns  home  to  rveett*  i 
lionnurs  ha  had  so  fally  and  thoroughly  earned.  And  it  must  not  fap  * 
)iim'il  llint  all  those  undertakings  took  but  a  short  apace  uf  tima :  ocats 
—  while  hrr»  only  partially  slat*>d  and  in  the  mi^Mt  ouIUm 
iH':^t  portion  of  bia  working  life.    On  his  Kttsn  ftoin  t]u  Ul 
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Monntains  be  had  already  arrived  at  his  sixtj-first  jear.  And  though,  of 
oomse,  this  was  comparatiTelj  young  for  a  man  who  reached  his  mnetieth 
onnmer^  still  it  may  be  regarded  as  the  terminus  of  Humboldt  s  travelling 
eneer. 

The  second  volume  of  this  very  interesting  work  may  be  divided  into  two 
portions^  each  of  which  is  written  by  a  distinct  author,  the  first  three  chap- 
ters being  the  composition  of  Robert  Av^Lallemant,  and  the  last  four 
loBg  under  the  authorship  of  Alfred  Dove.    This  portion  of  the  FjigKA 
Imitation  is  by  £eur  the  more  interesting  of  the  two  volumes,  especially  the 
list  couple  of  chapters.    Of  it  we  can  give  merely  an  outline  of  the  oon- 
teDts,  having,  to  use  a  technicality, ''  exceeded  our  space  ^  already.    The  first 
pirt  of  the  present  volume,  then,  has  to  do  with  the  publumtion  of  the 
lesnlts  of  his  American  expedition.    This  was  an  exhaustive  work,  and  one 
iriuch,  as  the  reader  will  perceive,  cost  a  vast  sum  of  money.    It  extended 
to  about  twenty  folio  and  ten  quarto  volumes,  and  the  price  of  the  entire 
Set  on  America  alone  amounted  to  the  enormous  sum  of  more  than  4O0L 
Here  is  given  also  an  account  of  the  mode  in  which  a  large  number  of  his 
books  were  destroyed.      In  Humboldt's  words,  ^  the  whole  stock  of  the 
German  edition  of  my  astronomical  observations  was  thrown  into  the  sea 
by  order  of  the  trade,  in  order  to  escape  the  duty  on  the  books.''    In  a  note 
iieaded  Potsdam,  4th  December,  1S50,  he  adds,  in  relation  to  this,  "a 
memento  of  the  barbarism  of  booksellers.*'     Subsequently,  in  the  other 
chapters,  are  detailed  a  list  of  Humboldt's  friends  at  Paris,  who  were  cer- 
tainly numerous  enough,  and  some  of  whom  are  still  living  and  working  at 
science,  and  a  sketch  of  his  characteristic  trait«,  and  personal  ineidentsy 
which  is  very  interesting.    These  end  this  part  of  the  volume.    Next  in  order 
comes  Ilerr  Dove's  account,  which  deals  with  Humboldt's  residence  at  Berlin 
^  the  Revolution  of  July,  from  this  date  to  the  death  of  Frederick  William 
III.,  then  from  the  accesdon  of  Frederick  William  IV.  to  the  Revolution  of 
1848,  and  finally  with  the  last  ten  years  of  the  philosopher's  career.  This  last 
portion  of  his  life  is  not  considered  interesting  by  the  writer  (Herr  Dove),  but 
in  our  opinion  it  is  not  unlikely  to  bo  deemed  of  some  importance  by  the 
general  reader,  especially  as  Herr  Dove  has  written  in  a  perfectly  impartial 
spirit,  giving  praise  and  censure  when  he  thought  each  was  merited.  In  this 
part  of  the  book  more  than  in  any  other  we  see  the  author's  real  character 
displayed.    And  we  must  say  we  are  greatly  disappointed  vrith  it.    For  we 
should  not  have  expected  to  meet  with  so  much  vanity,  poverty  of  spirit, 
and  little-mindedness  in  one  who  had  at  least  the  opportunity  so  rarely 
given  to  men  of  being  placed  above  the  small  things  of  tliis  world.    So  that 
we  fancy  the  reader  will  be  almost  more  pleased  with  Ilerr  Dove's  sketch 
of  Himi{ioldt's  "appearance  and  reality,"  and  "his  position  at  home  and 
before  the  world,"  than  with  any  other  portion  of  the  volume.    And  this 
closes  the  sketch  of  his  life  in  this  the  English  edition,  and  completes  a  book 
which,  witti  certain  disadvantages  that  we  have  already  alluded  to,  must 
be  regarded — with  the  three  excellent  portraits  which  accompany  it — as  in- 
finitely the  best  work  which  has  appeared  in  this  country  upon  the  life  and 
doings  of  Humboldt,  a  man  who,  however  grftat  he  may  seem,  will  not  bo 
remembered  a  few  centuries  hence. 


xj  2 


IIELMHOLTZ'S  SCIEXTIFIC  LECTCKES* 

DIE.  TYNDALL  certitialj'  did  not  err  in  ndviaing  the  Mesai^  LoDgmu* 
to  publish  the  work  whii^h  ia  now  before  us.  For  tliough  it  h  biiti 
portion,  &ad  that  a  very  Bintill  one,  oF  the  tubject  of  Ntitimd  VbiiotOfSij, 
still  it  is  BO  chnrminglj  written,  iioct  haa  been  trtmsUled  with  m 
ability  by  Dr.  Atkinson,  that  we  doubt-  not  it  will  receive  a  conridertUt 
sh&re  of  attention  boat  educated  EojiiliBhmeii.  Of  the  lectures  now 
Uted,  two  have  appeared  in  an  English  print  already,  that  on  tlie  "Plij-so- 
logical  causes  of  Harmony  in  Sluaie,"  translated  by  A.J.  Ellis,  M.A,  F.R.8, 
and  on  the  "Intersctionof  the  Natural  Forces,"  translated  by  Professor  l^- 
dall,  F.II.S,  T!ie  others  ore  entirely  new  to  the  English  public,  and  «m  mw 
of  them  of  the  highest  interest.  Of  these  we  may  especially  mention  two— 
that  on  ■'  Ice  and  Uladera,"  translated  by  the  Editor,  itnd  that  on  ~ 
Recent  Progress  ofthaTlieory  of  ViNon,"  which  :s  rendered  into  Engliit  bf 
Dr.  Pye-Sniilh,  B.A.,  F.Ii.C.P.  These  are  unquestionably  the  niMl  'a- 
teresting  papers  in  the  work,  and  if  we  were  to  say  which  of  the  two  i)  tb« 
most  instructive  with  reference  to  navelty  of  facts  and  record  of  work  doM 
by  the  older  writers,  we  should  select  Dr.  Pye-Sroith'a,  But  both  ate  fill 
of  interest,  and  they  are  also  amply  illustrated,  and  willi  the  other  iU» 
esaays  they  form  a  volume  most  creditable  to  the  author,  who,  a  piobuif 
physicist  and  physiologiiit,  has  descended  to  the  popular  level,  with  tho  niXt 
winning  style,  and  with  tho  most  happy  results. 


t)N  FOODS.! 


ris  certmn  that  much  aa  has  been  written  on  the  subject  of  ftxid  IImR' 
is  still  a  great  deal  of  ignorance,  even  anion^  medical  men  wl 
placed  in  the  position  of  medical  officers  of  Health,  as  to  the  relativeTllirt 
of  certain  varieties.  Knowing  this  to  be  the  case  we  hope  to  see  thii 
of  knowledge  removed  by  a  reference  to  the  volume  dow  before  ve. 
whatever  we  may  think  of  certain  of  Dr.  Smith's  theories  there  cannot  btt 
doubt  that  in  the  volume  which  he  has  just  written  there  is  put  togellia^' 
both  from  original  experience  and  from  very  careful  compila^ou,  an  unottlt' 
of  information,  which  is  very  large,  regarding  the  relative  value  of  lit 
Buvertd  different  forms  of  food — including  air  and  water — which  are  oMC 
by  man  not  only  in  the  civilized  but  in  the  iiadvilized  parts  of  tho  woili 
In  regard  to  the  several  subjects  treated  upon  of  course  it  is  not  to  be  ex- 
pected lliat  we  shall  touch.  V,'e  may,  however,  notice  one  or  two  points 
which  strike  us  as  of  interest.  In  regard  to  Liebig'serlract  of  meat,tbt 
author  maintains  his  former  view,  and  eipresaes  a  very  decided  op 


*  "  Popular  LeeturoH  on  Scientific  Subject*,"  by  II.  Ilelmlioltz,  PrnfMHT 
of  Physics  iu  the  University  of  Berlin.  Traiiskted  by  E.  .\tklnsan,  Ph.D» 
F.C.S.,  Professor  of  Experimental  Science,  Staf!'.  College,  with  an  Iatl»- 
duction  bv  I'rofessor  Tyodall.     London  :  I.onffmnns,  18"a, 

t  "Foods,"  by  Edward  Smith,  M.D.,F.lt.S.,  Inspector  for  Poor  Lawpw- 
poses  of  the  Local  OiMemment  Board,    11.  Iving  and  Co.,  London,  187:1 
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DL-nintl  its  uae.  For  example,''  ln!  sny,  "  it  sliould  be  classed  with  such 
'  ri,<iLie  stimulanta  a><  leu  nnd  cuft'ee,  which  supply  Utile  or  no  iiultiment, 
.  i  modify  aseiinilfttioQ  and  nutrition.  Used  nlono  for  beef-tea  it  is  a  delu- 
■,  [1,"  We  are  Borrj  the  author's  prtjudice  should  have  carried  him  so  fur 
-■  iliis.  To  couipare  Liebig-'s  extract  simply  with  ten  or  coftee  is  manifestly 
.J  piunfully  absurd.  Fortunately  the  English  people  have  got  sufficient 
■  .[^.li■^nceof  thiaformof  food  to  enable  them  to  set  aside  the  opinion  thus 
'  ijiresfed.  Wo  ourseWes  hnnw,  from  a  considerahle  experience  of  iuvalids, 
liiut  rlia  Liehig  beef-tea  is  an  involiwhle  restorative,  and  we  have  seen 
dot  in  which  strength  and  weight  haTB  been  recovered  almost  eielusively  by 
its  iiM.  And  we  are  equally  certain  that  either  tea  or  coffee  would  in  such 
ctta  hare  been  almost  equivalent  to  rank  poison.  In  some  other  parts  of 
hii  work,  too,  we  find  points  on  which  we  dilTcr  from  the  author ;  still  we 
cuiuut  but  thank  him  for  the  book,  for  it  is  it  most  valuable  one,  and  ono 
wJuch  we  doubt  not  will,  as  it  merits,  command  a  very  large  circulation. 


^P  STONE  1.\U'LE1IENTS.* 

/jWING  to  f-onie  mistiJie  on  the  part  of  the  pubiisbers,  this  splendid  work 
'-'  only  reached  us  a  ,fuw  days  ago,  altliough  it  seems  to  have  been  puh- 
Med  nearly  a  twelvemonth  since.  This  must  be  an  excuse  for  so  short  n 
notice  of  a  work  which  otherwise  should  have  bad  a  lung  review.  It  ia 
^ihout  a  doubt  the  most  complete  book  of  its  kind  which  any  language 
{■Msesees,  and  its  illuslratious  are  most  numerous.  Further,  It  must  be  said 
^>1  these  ore  excellently  done,  the  blocks  having  been  must  carefully  cut  hy 
^h.  Swain,  of  Bouverie  Street,  and  in  number  they  almost  reach  to  live 
hundred.  The  hook,  too,  is  a  large  Svo,  of  over  GOO  pp.,  nnd  it  is  printed 
10  two  distinct  types,  the  more  puuerally  readable  matter  being  set  up  in 
tl»lRrger  print.  I  th  w  y  ampi  provision  is  made  for  both  the  profea- 
Oonal  and  the  gen  ltd  t  t  h  vnlinii,.,  Mr.  Evans  is  tejjarded— and 
wj  6irly  so— as  l!  1  rsl  th  tv  i.i  tho  woild  on  the  subject  of  flint 
•ospons.  It  ia  w  II  th  f  th  t  we  have  an  opportunity  of  deciding  by 
■it  expressed  opin  th  n  an}  q  estions  which  arise  as  to  flint  weapons. 
r«  we  know  that    f  m  11    t     a,  unquoalionably  n  certain  portion  are 

Merely  accidental  Iratt  fti    t  and  were  never  used  by  man.    Hut  tliis 

«plerdid  work  will  put  all  these  difficulties  to  an  end.     It  is,  without  the 
least  doubt,  the  first  and  most  important  treatise  on  this  subject. 


TTII 


A  COMPANION  TO  THE  COMMON  TELESCOPE.t 

nS  Companion  of  Sir.  Webb  is  now  so  well-known  that  it  is  only 
necessary  to  say  that  a  third  edition  has  appeared  to  make  the  student 

■  "  The  -Ancient  Stone  Implements,  Weapons,  and  Ornameuts  of  Qreat 
Britain."     By  John  Evans,  F.lt.S.     London:  I^ngmatis.     1872. 

t  "Celestial  Objects  for  Common  Telescopes."  By  the  Itev.  T,  W.  Webb, 
U JL,  F.lt.A.a„  Vicar  of  Ilardwick.  Hereford.  Third  edition,  revised  and 
^ar^d.     London  1  Longmans.    187i]. 
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purchnse  it.  Unquestionably  it  is  an  excellent  little  voIiudb,  much  i 
creHaed  in  lize,  and  with  n  rust  deal  of  new  matlei  nhicli  ii  of  tb«  uUa 
tmport&Dce.  The  aiithnr  addressM  it  to  tba  be^nnor,  but  w  know  A 
though  it  is  unquestiouabt;  a  book  which  is  of  thu  moet  blfiuito  a«rrica 
the  unlearned  observer,  and  which  is  api^ciiilly  wittten  to  eupplr  his  « 
very  mfloy  experienced  abseiveta  bave  it  constsntly  on  the  t«bla  of  t 
obeervatory  as  an  inTaluabio  compniiioa.  Thv  present  L-ditiou  baa  it«  It 
map  grefttly  improved,  thanlts  to  Mr,  Dirt's  kindnes;  its  ccmtmtii  i 
enriched  by  the  addition  of  70  treah  sidereal  objects,  and  tbe  doclinatio 
now  (tddod  to  tba  Right  Ascenaou  Index  will  make  it  ta«l  a 
valuable  companion.  lu  Appendix  t.  tb«i  author  has  ^uppUei],  in  condmn 
form,  much  iufomiBtiou  as  to  the  most  recent  researcbei  in  Veuu^  pviuif  I 
cut  representing  Bianchini'a  diftuntin  -jf  the  spots.  Altogether  tha  boikii 
made  moat  useful  both  to  ostronouiers  and  amateur  teleficopista. 


WASmXGTON  OBSERVATIONS  FOR   1B70.* 

APPKNDK  1.  of  these  important  observations  contaiaa  Pwf.  UukM 
"  Report  of  the  Difference  of  Longitude  batwecu   Wiwhiiqrtai  J 
St  Louis."     The  observations  described  in  tlie  Report  were  initiated  bj 
United  States  Coast  Survey,  and  tbe  Observatory  took  part  in  tbem  tt 
request  of  thut  institution,  with  tbe  understwiding  that  tbe 
SL  Louis  should  be  made  by  Coast  Survey  oiBcers,  and  thow^  at  W 
by  Observatory  ofliceiB ;  and  that  at  the  conclusiou  of  tlio  caaipi 
plete  copies  of  the  observalii'us  and  reducliuDS  should  be  exchang 
electro- ma tiTietic  nppamtus  employed  at  Washington  was  entirelyi 
that  employed  nt  St,  Louis  was  tbe  oniinaty  Mor»«  receiving 
soundur,  and  hvy,  together  with  a  break-circuit  key.    The  dilfi 
longitude  linally  deduc(>d  is  thus  expreflsed  by  Prof,  llarhneaii  (w«  Ifld 
special  notice  to  the  wording  of  the  reiult)  : — "The  Observinjt-ststioB 
St.  Louis,  in  tbe  Washington   University  grounds,  on  St.   Charles  Stn 
between  Seventeenth  and  Eighteunth  Stri-ets.  ia  w*at  of  tlif  centnofi 
Dome  of  the  I'nitod  States  Observatory  at  Wnshinston, 
Oh.  52  m.  30-00  a.  +  0.02iJ  a." 

Appendix  XL  relates  to  the  observations  of  Encfae'a  Conut,  diiiiiy 
return  in  1S71,  by  I'rofeMon  tlall  and  Ilarkiiesa.  Tbeui  ohautnOiaim  ■ 
their  annlyaid  are  chnrncteriied  by  tbe  care  and  abiKKlxnco  of  labaiif  ua 
found  in  American  work  of  the  kind.  The  results  nrrived  at  an  ll 
suramed  up  by  IVof.  Ilnrknoss: — "(1)  Enckc'd  Comet  givua  ■  cub 
epecfniuj;  (2)  Croin  Xovoiiilwr  1^  to  Decenibor  2  the  wavv-lengtli  of  ( 
brightest  part  of  the  awond  band  of  tbe  comet 'a  qieclrum  wna  contu 
increasing ;  (3)  no  polarisiilion  was  detected  in  the  light  of  tba  « 
(t)  l)io  maw  of  Encke's  comet  is  certaiulynot  lets  than  that  of  an  Rit 
(d)  the  density  of  the  nipposed  resisting  medium  in  spoc*,  as  iKIUMllwlft 


*  "Roportji  of  the  Washington  Obsecvaliona  for  1870r" 
Onrnrntnent  Prialing  Office,  187^'. 
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b  obi^red  retardation  of  Encke'a  Comet,  is  bucIi  thnt  it  would  support  M 
a  of  mercury  somewhere  betwueo  ^^{j  uod  j'J'j'o  of  on  incli  high ;  (8)  ' 
Ihert)  is  some   probuhilil;  that   the   electric  cutreDts  which  give   lige  to 
auroras  ore  propagated  !□  a  raedium  which  perrodes  alt  epnce,  and  that  the 
Epectruin  of  the  aurora  ia  in  reality  the  spectmm  of  that  medium  ;  (7)  it  i» 
not  improbable  that  the  tails  of  all  hiye  comets  will  be  found  to  gir*  ] 
spectra  eimilar  to  that  of  the  nuiora,  although  additional  lines  may  b 
preseoi."    It  will  be  seoa  from  this  that  the  discuBsioaB  in  the  body  of  tl 
It  ate  of  great  interest 


^f^et  ate 


OIK  OF  THE  FOUNDINO  AND  PROGRESS  OF  THE 
UNITED  STATES  NAVAL  OBSERVATORY.' 

THIS  is  an  exceeditkgly  interesting  account  of  the  eventa  which  hare 
happened  since  1810,  when  proposala  were  first  made  for  a  Goveniment 
observatory  in  the  United  States,  to  1842,  when  the  Washrngton  Observ*- 
tojT  waa  founded,  and  tience  to  the  present  time,  with  a  general  description 
of  the  instruments  in  use,  &q.  In  concluding  this  memoir,  its  author, 
Prof.  Nourse,  remarks  with  great  justice,  that  the  position  now  accorded  to 
the  U.  y.  Naval  Observatory,  "by  the  fre»  tributes  of  scientific  men  in  the 
Old  World,  as  well  as  at  home,  is  not  without  honour  to  America,  and  this 
notwithstanding  the  comparatiTely  recent  founding  of  the  institution,  and 
the  Bfl  yet  limited  appropriations  Huataining  it."  We  regret,  however,  to 
see  that  the  somewhat  excessive  respect  with  which  Amoricana  are  too 
apt  to  treat  European  science  (to  which  American  science  is  certainly  not 
inferior),  has  led  Prof.  Nourse  into  the  mistake  of  qiTOting-  measures  whicb 
had  been  propoxd  within  the  Astronomical  Society  when  his  paper  v 
written,  but  have  since  been  rejected  with  something  reaombling  contempt 
by  an  nil  but  unanimous  voto  of  the  Council  of  that  body. 

^fHESK  papere  cont«un  the  disciisMon  of  the  circumBtaacea  of  the  approae 
-»-     ing   transit,  by  Professors  Newcomb,  Coffin,  and  others.     The  result*, 
are  indicated  in  our  summary  of  Astranomy.    Very  beautiful  a 
charts  iHuatrate  Part  n. 


PAPERS  ON  TIIE  TRANSIT  OF  VENUS  tX  1874.t 


FmsiCAI-.  SCIENCE.1 
E  have  before  ua  two  books,  the  one  on  electricity  and  magnetism,  the 
other  on  general  natural  philosophy,  which  are  as  different  in  point 
"  ■  That  by  Prof.  F.  Jenkin  is,  without 


"Washington   Observations   for   1871,   Appandis  IV.:"  WashingtooJ 
..  iminest  Printing  Office,  1^7-!!. 
(■  Washington  Government  Printing  Office,  1673. 
[  •■  Electricity  and  MajrnetLam,"  bv  Fleeming  Jenkin,  F.R.S.,  Vmi.  a 

ineering  in  the  University  of  Edinburgii.    London  :  Longmans,  1873, 
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the  least  doubt,  the  first  of  its  kind,  nnd  splendid])^  doue.  The  aathi 
lias  been  at  paiuA  to  produce  a  work  wbich  vill  ba  kqUt  u  couipouDd 
not  before  brought  out,  nnd  be  bun,  iu  our  opinion,  succeeded  ihorou^j. 
He  hsB  attempted  to  produce  fi  vork  wbii^b  'will  not  only  make  the  eiudent 
familiar  with  the  abGti'oct  Bcience,  but  nith  the  eveiTda;  appUcation  of  it. 
This  a  render  of  the  former  works  for  students  could  not  obtnin,  nnd  ba 
found  that  when  be  came  to  rend  a  book  like  that  of  Culley,  he  vas  DDsUa 
to  understand  it.  By  the  assistaace  of  this  excellent  manual  he  c«n 
grasp  both  the  science  of  the  professor's  lectui'e-room  and  that  of  tliej 
tical  worker  of  the  telegraph. 

iix.  G.  F.  Rodwell's  little  book  *  is  a  very  poor  effort  to  ttsach  studesta 
Natural  Philosophy.  In  about  ISOpagesof  duodecimo  siie  the  author  ■' 
with  Statics,  Dynamics,  Hydraulics,  Hydrostatics,  Ptieuniatics,  Ligbt,IIeat, 
Magnetism,  and  Electricity.  If  these  ore  the  lectures  delivered  at  Qny't 
Hoepital,  we  recommend  the  author  to  enlarge  tiicm  lery  conndenbly  for 
the  future. 


GOSPEL  HISTOEY.t 

ASSUREDLY  those  who  have  doubts  as  to  the  foundntioD  of  many  ptita 
of  the  Oirittiati  Reliijuni  should  obtain  this  remarkably  clever  book 
and  study  it.  It  is  by  the  author  of  a  work  of  great  importance,  and,  Uka 
its  predecessor,  it  displays  a  knonledge  of  Biblical  events  and  Chmch 
history  which  seems  quite  marvellous.  This  is  not  the  place,  to  be  son, 
Id  wbich  we  could  review  this  volume ;  but  we  commend  it  to  the  Miiou 
consideration  of  educated  people.  They  will  Hud  it  a  calm  sud  learned 
disquisition  on  the  subject  of  Gospel  Uistoiy,  and  of  the  period  at  wbidl 
tbe  New  Testament  was  first  printed. 


A  GOSSIP  ABOUT  SCIENCE.t 

THESE  essays  will  appeal  to  those  who  have  read  the  author's  fbmei 
series.  They  are  both  terse  and  pleasant  in  point  of  style,  and  is- 
teiesting  in  th^r  scientific  aspect,  while  at  the  same  time  they  are  p«r* 
fectly  intelligible  to  any  person  of  ordinary  education.  Among  aevenl 
papers  of  iutoreat  in  the  present  Tolunio,  two  are  worthy  of  special  merit; 
the  one  is  a  sketch  of  the  life  of  Mary  Somervitle,  and  the  other  is  up 
the  coming  transit  of  Venus.  The  latter  is  an  important  paper,  and  in 
Mr.  Proctor  makes  an  appeal  to  the  Government  to  be  mure  generatti 

"  "  Notei  of  a  Course  of  Nineteen  Lectures 
livered  at  Guv's  Hospital,  1872-ltJ73,"  by  G.  Bodwell,  F.R.A.8, 
Churchill.  IU'73. 

t  "  The  flospel  Hintory  and  Doctrinal  Teaching,  critically  examitted,"  by 
the  author  of  "  .Mankind,  their  Origin  and  Destiny."  London  :  LonKmUSi 
1873. 

t  "  Light  Sciencv  for  Leisure  Hours,"  2nd  sioies,  by  R.  A.  Proctor,  BJL, 
""-1,  Sec.  R.A.S.    London;  Longmans,  lt*73. 
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ibeir  proTision  for  its  obscrvsnce.  He  show?  fully  Low  liberally  tbe  Ameri- 
i'.^a  Oo\ernineDt  snd  crenUieRuaBinn  havi!  dva]t  in  thu  malter,  and  lie  urges 
.fini  oar  own  Liberal  Qaveraiaeat  to  give  more  nianey,  so  as  to  lit  out  more 
.l.^rv';rs  for  the  Soutliern  posts.  He  alio  asks  llial  Uie  Government  ex- 
fwdiiivin  to  Rodrigut'is  sliould  be  given  up,  and  tbe  money  which  would  bo 
expended  on  it  devoted  to  an  expeditioa  to  Posaeasioa  lalnnd.  At  all 
events,  Mr.  Prjctor  must  bn  gratifiod  that  he  btu  induced  tlie  Aatronoiuer 
Ro7>l  to  urge  the  appointment  of  b  station  in  the  north  of  India.  Wa  hope 
he  maj- experience  further  convecsiona  of  thn  Government  to  hia  views.  At 
all  CTenta,  bis  book  is  calculated  to  bring  about  that  end. 


THE  LAST  GLACIAL  ETOCH.' 

WE  fancy  that  tbe  author  baa  gone  astray  in  bis  seiuch  after  knowledge- 
He  thtnka  be  baa  found  a  satisfactory  clue  to  tbe  catuo  of  the  gkcial 
^och,  and  be  endeaTouis  to  prove  its  trutb,  Vi'c  certmcly  are  not  eatislied 
with  hia  reasoning.  NeTctlbeles?,  some  of  our  readers  may  be,  and  aa  we 
bare  not  anything  lilie  the  requi^te  space  to  put  tbe  author's  arguments 
forward,  we  shall  merely  content  ourselves  with  tbe  eipreasion  of  opinion 
that  bis  view  is  an  uanaturnl  one.  Still,  we  recommend  those  of  our 
leaden  interested  in  the  matter  to  read  Col.  Drayson's  book. 


SAXITARV   >L\TTER3  DURING  THE  AMERICAN   WAR.t 

A  CURIOUS  book,  full  of  interesting  and  harrowing  details,  sbowbg  ua 
how  much  misery  was  suffered  during  that  fearful  war  in  the  United 
States,  and  how  far  the  Sanitary  Commission  extended  its  researchns,  and 
how  ninny  people  were  often  restored  to  life  by  its  agency  alone.  It  ia  a 
most  readable  book,  and  shows  us  better  than  anything  we  have  yet  seen 
even  in  tbe  recorda  of  the  franco- Prussian  war,  the  trialu  and  difficulties 
which  always  accompany  a  raat  campaign.  It  tealities  fully  t(i  the 
infinite  advantages  of  haviag  women  to  attend  to  the  suiferDrs  who  are 
brought  in  from  the  bnttle-field.  It  is  a.  large  book,  excellently  printed, 
sod  containing  a  quantity  of  very  important  matter. 


SnOliT  NOTICES. 


CKroHOi'i  Mother  Earih'n  Jlioffrap/ii/,  by  Wallace  Wood,  M.D. :  London, 
Trubner,  1873.  This  is  a  book  which  must  have  sprung  from  an  intense 
amount  of  self-conceit.     It  is,  we  think,  absolutely  aimless,  and  intensely 


"  "On  the  Cause,  Dale,  and  Duralionof  the  List  Glacial  Epoch  of  Geology, 
and  tbe  probable  Antiquity  of  Man,"  by  Lieut.-Col.  Drayson,  R.A.  I^on- 
don  :  Chapman  and  Hall,  187;l. 

t  "  The  U.S.  Siinitary  Commissioners  in  the  valley  of  the  Mississippi 
during  the  War  of  tbe  RebeUion,  18*51-1860."  Final  report  of  Dr.  J.  S. 
Newberry,    Clerelnnd :  Foirbank,  and  Co.,  U.S.A. 
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BtupiJ.  \S'v  lull!  iiliiioat  believed  tliBt  the  author  niuat  have  been  lam 
We  ennuot  comprehend  the  meaning  of  the  work,  whicli,  to  fu  a*  Sdi 
is  coDC<inLi.'d,  13  "ft^ArfuUy  and  -woudt-rf ullj "  written,  It  fveaaa  Vo  I 
BpruQg,  aa  the  niithor  ndmits,  from  a  convenalion  with  a  Inclf  on  IIm?  ■ 
jecU  of  "  Dfusies,  cuttlefish,  the  immortali^  of  the  soul,  trnd  Plata 

Scima  rmilJImiianili/ ;  or,  a  flea  fm- tKt  SupenorUy  of  Spir^  ooerMai 
by  Noah  PorlBr,  U.D.,   President  of  Yato  College,  U.S..4.    The  n  ' 
liere  gives  us  about  !)D  ]Mges  of  the  Inrgeat  type  and  the  smallest 
Tolume  in  defence  of  bis  views.     He  condemns  I'rofeasor  Huxley  and  1 
Spencer,  nnd  doubtless  he  expects  by  that  l4i  be  read.     IIi«  plea  h» 
much  force  in  it :  it  is  lueroly  ns  Hnmlot  says,  "  words,  words,  words.' 

The  Noaic  Drlui/e.  By  the  Itev.  S.  Lucas,  F.G.S.  London :  Hoddw  ■ 
Stonghton,  18TS,  b  a  well-meaiiing  attempt  to  prove  the  tiutli  of  the  ga 
ml  idea  of  the  Deluge  in  which  Noah  floated.  It  may  iolerest  some  of  g 
readera ;  but  many  of  Mr.  Lucas's  arguments  wiU  not  "  hold  wilei','" 
the  Bay  in),'  is. 

A  Table  of  ISriliih  Strata,  showing  tbeii  order  of  BiiperpoaHltKli  ■ 
their  relative  thickness,  for  the  use  of  schools ;  by  II.  W.  Briatow,  VS. 
London :  Cbapmati  and  IIoll,  1^7.1.  This  is  a  capital  geological  chart. 
is  about  four  feet  by  two,  is  very  well  coloured,  and  sliowc,  what  lotiMch 
.  do  not,  the  relative  thickness  of  the  deposit,  and  is  arranged  to  induJe 
even  the  moat  recent  deposita. 

The  Saturday  Balf-llolidmj  Guide,  edited  by  H.  Walker,  F.G.S.  I 
and  Co.,  London,  1873.  This  is  a  very  good  liltle  guide  for  the 
holiday  maker,  who  cannot  get  beyond  the  neighbourhood  of  Lot 
diflerent  authors— Mr.  Ed,  Newman,  F.G.S.,  Mr.  Waller  Keeves,  F.BJt 
Mr,  J.  English,  and  the  Editor,  have  all  done  their  work  of  descrilai^ 
several  places  wbeTC  plants,  animals,  and  fosals  are  to  be  found. 

TMeU  of  Analmty  and  I'Ayiiotapy,  by  Thomas  Cooke,  F.R/7.S.  L 
don :  JLongmans,  1674.  These  are  at  present  only  in  part  isluvd,  but  niA 
they  are  they  arc  good.  We  do  not  mean  for  the  better  cUu  of 
but  for  such  men  ns  will  be  likely  to  use  tbem. 

Ctoniefif'  Taili  lui  loni/rr  a  Ht!/*tery,Yty  J.A.P>.  London:  IteeretasdC 
187-3.  A  tolerably  clover  little  rulume,  though  we  do  not  agree  wiA 
author. 

AvnHoire  lU  Thf-raitfutiqnr,  Paris,  187<1;  by  Professor  A.  BonehlH 
Paris :  Blullt^re,  1@7i!.  Thia  is  a  sperial  edition  for  this  countrjr.  Still  i 
in  French.    It  is  tolcntbly  compleb.',  but  very  small. 

An  Ettay  an  thr  rhyiiology  of  the  Eye,  by  Salom  11,  Salom.  Lwd 
Sal/im  A  Co.,  1H7S.  This  is  a  tolerably  clever  book.  Many  of  Uie  ii 
»re  novel,  but  not  proven,  ^till,  as  we  believe  the  author  deals  L 
and  glasses,  bis  being  his  own  publisher  must  bring  liim  n  Certain 
of  readers. 


SCIENTIFIC   SUMMARY. 


ASTRONOMY. 

b  f^SAHGT,  ill  the  arraiiganienli  for  obgervhiff  tic  appioiwhing  Traniii  of 
Feniu. — The  ABtronomer  Rojal  hna  at  leogth  yielded  to  the  pmeaing 
ugmnenta  which  have  been  ur^ed  ia  favour  of  an  extension  of  llie  arrange- 
menti  for  obserring  tlie  approacliiiifr  tnmsit  of  Veniia,  It  haa  for  some  time 
beeo  known  that  I'rof.  Adams,  the  diacoveier  of  Neptune,  had  taken  Ur. 
Proctar'a  view  of  the  subject;  and  we  believe  we  are  right  iii  saving  that 
Prof.  Adanu  bad  been  (ox  some  weeks  in  conespondence  with  Mr.  Proctor 
00  the  one  hand  and  the  Astronomer  Kojal  on  the  other,  with  the  object  of 
e&ctiDg  a  change  in  the  proposed  schemes.  This  correspondence  bore  fruit 
at  the  recent  viMtatioQ  of  tlitj  Iloyal  Observatory,  when  Prof  Adauis  pro- 
posed to  the  Board  of  Visitors  that  the  Government  be  requested  to  provide 
Ike  menna  of  organising'  some  parties  of  observers  iu  the  southern  hemi- 
employ  Hnlley's  method.  This  was  carried  unnnimoiisly,  and  tho 
ler]  Royal  expressed  bis  perfect  acquiescence  in  the  result,  The 
ll  dedsioD  will  rest  with  the  Admiralty  and  the  Ooremment.  Thus  haa 
a  brought  to  a  close,  so  far  at  least  as  scientific  resolutions  are  concerned, 
mteet  which  had  long  been  strenuouidy  maintained  by  argument  on  one 
t,  and  by  a  somewhat  persistent  silence  on  the  other. 
_  'We  would  fain  pass  from  the  subject  without  any  further  reference  to  the 
arcomstances  which  preceded  it,  and  still  less  to  the  individual  astronomers 
who  took  part  in  the  discussion.  The  great  end  which  hew  been  fio  long 
toaght  for  has  been  attained,  and  it  really  matters  very  little  through  whose 
ezerdona  tbid  has  been  accomplished.  Rut  we  are  compelled  to  notice 
(because  partly  atfecting  our  own  veracity)  a  passage  in  thepageaofa  weekly 
contempoiaiy,  which  adopts  a  singularly  contemptiblu  method  of  treating 
the  matter.  "  In  coming  to  their  decision,"  saya  '  Nature  '  of  the  Board  of 
Victors,  "it  is  proper  to  add  that  the  Board  was  in  no  degree  either  in- 
floenced  or  aswated  by  certain  discussions  which  have  taken  placa  out  of 
dmns;  their  decision  would  have  been  just  the  same  whether  these  discuB- 
tjona  had  or  had  not  taken  place  ;  and  the  Board  came  to  their  conclusion 
undernfullknowledgeofthe  very  peculiar  climatic  and  navigation nl  difficul- 
ties which  seem  to  attend  on  the  roving  expeditions  which  they  recommend. 
It  ia,  in  lact,  only  a  realisation  of  an  old  proposal  by  the  Astronomer  Royal 
self,  which  Beems  to  have  been  set  aside  on  account  of  the  many  aerioi 
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practi<^Dl  (tinicultics  atkndinj;  it."  OC  the  first  purt  nt  llda  ]in^°ilg«  litlli 
ne«d  besnid;  it  ia  nptly  de^cribod  by  ft  contemporary  ns  worthy  tifftsquubbli 
in  aome  village  school,  and  coming  as  it  doea  from  one  who  ia  kDown  tc 
«atertHin  angry  feelings  towards  Mr.  Proctor,  it  should  be  regarded  assimply 
beneath  contempt.  Bat  the  et«l«ment  that  thu  present  plan  Is  a  realisUion 
of  on  old  proposal  by  the  Astronomer  Royal  requires  ta  be  met,  becanw  yn 
have  ourselTea  more  than  once  ia  these  eumniarica  indicated  the  true 
«faf]iuTS  iu  this  matter.  Itia  the  fact  then  that  the  only  propooal  «T«r 
made  for  Antarctic  expeditions  by  the  Astronomer  IIovbI  minted 
transit  of  1862,  and  he  eipreseed  bia  opinion  as  positlrely  an  irunla  could 
express  it,  tbitt  no  such  expediliona  would  be  of  use  for  the  transit  of  1874. 
Of  the  very  method  which  is  now  proposed  to  be  employed  in  l''74,  SirO. 
Airy  said  that  it  "  fails  totally  "  in  the  earlier  tranrnt :  and  ta  lata  aa  last 
February  (see  a  letter  dated  February  28  in  the  "Monthly  Notices"  for 
March  last)  he  deHnitely  "declined  tu  sanctiou"  Antarctic  expedldoDf. 
The  statement  of  our  contempoi'ary  is  in  Tact  altogether  untrue  from  begin- 
ning  to  end.  Ei-en  the  setting  aside  of  the  Astrouumer  Itoynl's  piopowd 
expeditions  was  due  to  Mr.  Proctor's  distinct  protest  against  tendiog  ship* 
on  so  dangerous  ii  voyage  when  the  prospects  of  sucoeaa  (iii  1SS2) 
minute. 

Appeal  to  America  in  the  'itallo'  of  tlm  apjiroiiefiitiff  Tiimiif. — ^At  tie 
instance  of  a  distinguished  £iiropeau  nBtronomer(rror.  Adams  we  beU«T«)i 
Mr.  Fioctor  has  addressed  to  the  Americana  an  urgent  appeal  to  undertalw 
the  work  (we  may  now  say  to  Join  in  the  work)  o(  BuiUng  and  providing 
for  u  Rdeg^unte  number  of  Antarctic  or  Bub-.\ntaTctic  stations. 

AtiKrican  I'repariUiona  fur  the  apprvarhiiiif  Trantit. — The  following  U 
extracted  from  n  letter  nddrassed  by  Itear-Admiral  Sands,  of  Amorica,  to 
Aationomer  Itoyal  on  the  subject  of  the  American  preparations  for  o1 
the  transit  of  1874 : — "  The  favourable  Northern  stations  will  a]l  be  aelaeUd 
on  the  coast  of  China,  Japan  and  Siberia ;  one  probably  at  WUdiwoatok 
'(LaL  43°  7' ;  Long.  6b.  48m.)  ;  one  at  or  near  Yokohama ;  one  noar  Peldn, 
or  between  Pehio  and  the  coast ;  and  the  fourth  somewhere  in  Japan,  China, 
or  the  adjacent  islands.    In  the  Southern  iiemisphere  salisCictmy 
are  much  more   difficult  to   find.      Our  choice   seems   to   be  Confined  to 
Kergueleu    Lsiid,  Tasmania,  Southern  Xew  Zealand,  und  Auckland  cr 
'Chatham  Ijbuid,  subject  to  the  consent  of  liie  Uritiah  Government.    Ilw 
most  favourable  of  these  Ktations  is  probably  Kcrguelen  I^and,  which  yoU 
mention  among  those  you  purpose  to  occupy  yourself,  and  which  I  bclitvB 
the  Germans  also  intend  to  occupy.    It  ih  a  delicate  question  whether 
WK  not  very  grave  objections  to  having  so  many  stations  togelliar,  tha 
Uiswer  to  which  must  mainly  depend  on  whether  similar  methods  o(  ohm 
vations  me  to  be  employed  by  the  different  parties.    The  force  of  t 
objection  is  greatly  diminished  by  the  circumstance  that   our  method 
'  otographiDg  is  not  to  be  employed  by  any  other  nalioD.    Still  the  coi 
lability  of  that  point  allows  nie  to  speak  with  little  coufldev 
o  occupy  it.     Ill  addition  to  tliese  photographic  atatjon*.  It  ia 
1  to  comply  with  your  desire   lliat  we  should  occupy  a 
''•PMdHiS.     Here  we  prefer  one  of  the  Sandwich    Island*, 
Uo  fmm  the  point  which  you  may  wlect.    The  objection 


BCISjninC  SCUMABT. 


sot 


occupvin^  a  etatiun  $0  near  jours  seeme  to  be  counterbnlanced  by  tbc  very 
tuTDumble  cunditjona  of  tbnt  group,  both  aetroiiomically  and  meteorolo^ciilly, 
tind  by  its  nccsssibtlity  frooi  out  western  coa^t.  As  both  contacts  wIU  be 
viable  from  all  the  photographic  stations,  it  is  int*mied  to  obuerve  them 
wilh  5-iiich  equatorenls,  with  clocli-worli  and  mieronieter  for  measuring 
cujps,  ana  uf  which  will  be  vent  to  each  station.  As  the  factoT  for '  ingress 
accelerated  '  will  be  about  as  gryat  at  WladiwostoJc  and  at  "Vokohanin  as  it 
will  be  ftt  Tahiti,  it  does  not  geeiu  aecesaary  to  occupy  the  latter  station  in 
addition,  and  besides,  only  one  contact  con  ha  seen  either  at  Tahiti  or 
Marqnedna,  while  the  Ai^intic  stations  are  about  equally  faYourahle  fur  both 
contacts.  Each  statdon  will  also  be  furnished  with  a  portable  trouait,  ac- 
companied by  clock  and  chronogrnpli,  for  the  deteriiiinntion  of  local  time. 
This  transit  will  be  supplied  with  a  fine  spirit-level  and  dectiaation  nicro- 
tncter  for  use  as  a  '  zenith  telescope.'  For  longitude,  we  yhnll  probably 
depend  msjnly  on  oecultations  of  small  stars  to  be  observed  with  the  (>-inch 
leleecopea.  It  is  hoped  by  careful  watching  to  observe  eight  or  ten  occult&- 
tions  per  month,  mostly  when  the  Moon  is  near  her  conjunction,  and  while 
ehe  is  passing  the  Milky  Way.  It  is  believed  that  occultntjons  are  much 
more  free  from  systematic  errors  then  Moon-culniinntionB.  The  numerous 
old  determinations  of  the  Traaeatlantic  longitudes  by  the  latter  method, 
most  of  wliich  may  be  found  in  Gould's  paper,  do  not  encoutaHc  us  to  rely 

Rumiat  Pruparaliontfor  tite  Transit  o/lSTi. — The  fuUowing  is  o  corrected 
list  of  stations  for  the  observation  of  the  Transit  of  T'emit,  as  (iied  at  the 
(jeoerftl  Meeting  of  the  Russian  Committee  held  on  March  22,  1873 : — 


"^T 

Itoputli™ 
r)f  Clear  8kj 

emi>l<t7ad 

iDteginnlag 

PerCmt. 

1.  Nakhodka 

42  48 

8  51-4 

C-in.  refractor 

so-m 

2.  Port  Tossiet      . 

42  40 

8  43'0 

Phol*)heliog™ph ; 
4-in.  telescope 

80-86 

'3.  Ilankn 

4r,   4 

8  50-0 

Helioraeter 

80-85 

4.  Basse        . 

m  24 

y  15-0 

unknown 

.;.  Jeddo       . 

35  m 

il  m-o 

U.  I'ekin 

30  54 

7  45-7 

80 

7.  llabarowka       . 

48  16 

8  J->8'8 

3-in.  telescope 

fiO-85 

8.  Nertsebinak      . 

51  18 

7  C8-5 

neliDmeter;4-in. 
telescope 

70-80 

!).  Tsehila     . 

B2     1 

7  34-0 

00 

10.  Kiathta    . 

GO  20 

7    C-7 

70-80 

50  15 

8  .10-5 

Heliometer ;  4-111. 

telescope 
■t-in.  telescope 

80-85 

13.  Ilinsk 

C6.T0 

5  40-3 

below  50 

l.f.  Tasehkent 

41  19 

4  3r-;i 

0-in.  refractor 

(10 

14.  Fort  Perowski  . 

44  61 

4  21  ■» 

4-in,  refractor 

80 

1.^.  Fort  Uralsk      . 

51  U 

3  23  4 

6-in.  reliactor 

CO 

10.  Orenburg  . 

61  45 

3  40-5 

3-iu.  telescope 

below  GO 

17.  Krasnowodsk    . 

40    0 

3  32-0 

Photoheliograph; 
4-in.  telescope 

70-80 

Lo.,eitBii.  1 

latltoa* 

»--■! 

36  54 

b  1.. 

W  13 

40  10 

2  58-1 

41  4-J 

2  60-3 

44  .TO 

2  10-7 

45  21 

2  25-9 

5.5  47 

3  10-6 

48  68 

2    7-9 

4a  '>9 

3    30 

50    0 

3  24-9 

la  Aschiiradeh  36  54  3  3fl-8  fi-in.  refrnetur 

19,  Nflktritchevaii  ,  31)  13  3    1-6  4-in.  refnctor 

SO.  lilrivui      .         .  40  10  2  58-1  U-in.  telescope 

21.  Tillia        .        .  41  42  2  60-3  4-in.  teluscopo 

22.  Jalln         .        .  44  .10  2  10-7  4-in.  I«l«800pe 

23.  Kectch      .        .  45  21  2  25-9  3-in.  telescope 

24.  Kftzan  .  .  5.5  47  3  10-6  fl-in.  refractor 
2fi.  Nicnlaieiv  .  46  68  2  7-9  4-in.  telescopa 
2&  Odwtsa  .  .  4a  29  3  30  tS-in.  refraetor 
27.  Khnikow .        .  '  50    0  3  24-9  4-in.  refractor      | 

Ony  Btatidti  on  thp  RuBsinn  turritory  will  probably  bo   occnpiad 

American  astronomers,  namely, 


Sa  Wlndiwostok 


I   « 


I  li  47-7   I  Aniariean  Photo-  | 
heliograph 


At  Nertschinsk  and  the  other  stBttuna  of  Eiiai«m  Siberia  iho  coM 
rtther  strouf^ ;  but,  according  to  IVofeSKir  Schwara,  vho  haa  ipeat  ten  yens 
in  tlioHe  parts,  that  cold  is  commonly  eccompanitil  with  a  complot^lj 
and  dry  air,  and  thereby  it  is  not  unpleasant  /or  antronumical  obeervalioBt; 
frith  this  conviction,  FrofcMor  Scbwam  has  selected  far  himself  the  «ti 
of  greatest  cold,  NertscbiDsk. 

For  nehrly  all  the  stationa  the  observers  are  already  designed,  Bad 
practise  themselvea  tbia  summer  at  I'ulkowa  in  the  use  of  their  instmnieiitt. 
All  the  telescopes  will  have  an  equatorial  mounting ;  those  designated 
Te&u^Uira  are  provided  with  clockwork  and  micrometrical  apparatna  liir 
measuring  the  cusps,  or  the  distances  from  the  Sun's  limb.     Personal  eqa»- 
dons  will  be  determined  by  help  of  an  ortiliciol  transit  apparatus. 

The  te1e.graphic  longitude  determinations  fiirougb  Siberia  will  b« 
ncnted  in  the  course  of  the  next  two  years.  The  stations  erlecled  let  thai 
purpose  comprehend  several  I'aiut  stations,  naniely,  Nertacbinsk,  Blapr 
wescbtschenak,  Habarowka,  AVladiwostok,  and  Taschbent.  Thti  olW 
etatians  can  be  easily  joini^d  with  these  by  chronomelric  operations.  Fit 
the  stAtioDS  near  the  Caspiiin  and  Black  Seas,  the  longitudes  are  alrMdT 
known  with  sudicient  accuracy.  All  the  observers  will  be  provided  wilb 
instruments  for  the  determination  of  time  and  latitude. 

Fnxyim  us  a  DouhU  Star. — Whilst  M.  Utt«  Struve  wm  o\mnv^ 
Procyon  on  March  19  last,  iinder  eieepUonally  favourable 
eonditions,  be  delected  a  faint  point  of  light  which  fnllewed  IVoeyim 
very  small  distancct  nearly  on  the  same  parallel.  After  asci-.rtaiiiing  that 
this  object  was  visible  in  the  same  manner  in  all  parts  of  the  field,  and  wjA 
eye-pieces  of  dilTerent  power,  ho  compared  it  micronietrically  with  the  prio* 
dpal  star.  Three  determina lions  of  tlie  position-angle,  three  meaauna  et 
diirtance,  and  Hnally  three  more  dotermiiiatioDs  of  positiou-aDgtfl  gave,  wilk 
•XG^lant  agreement,  distance-  II "-08,  position-angle <=  (^O^'S.  The  brigto- 
a  small  point  of  light  (faenccfortb  to  be  considered  a  companioB  tt 
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Pneifon)  was  estimated  at  about  two  classes  of  magnitude  less  than  the 
companion  of  Sinus  discovered  by  Alvan  Clark,  of  which  the  author  had 
sooeeeded  in  obtaining  a  good  measure  only  a  few  minutes  before,  Sirius 
being  scarcely  13°  above  the  horizon ;  a  sufficient  proof  that  the  IVoeyon 
companion  was  not  a  false  image  produced  by  impurity  of  the  object-glass 
or  other  defect. 

Trmumission  of  Free  Messages  on  Astronomical  Subjects  over  the  TrtmS" 
ctkoUic  Cables. — ^A  veiy  important  concession  has  been  made  to  the  Smith- 
Koian  Institution  by  the  Directors  of  the  Associated  Transatlantic  Cable 
Companies,  who  have  agreed  to  transmit  gratuitously  between  Europe  and 
the  United  States  a  limited  number  of  short  messages  on  astronomiad  sub- 
jeetSL  Under  this  arrangement  two  telegrams  have  already  been  received 
from  the  United  States  by  the  Astronomer  Koyal,  who  on  his  j>art  has 
midertaken,  at  the  request  of  Dr.  Henry,  Secretary  of  the  Smithsonian 
Institation,  to  forward  from  Europe  any  message  announcing  an  important 
astronomical  discovery.  The  Directors  of  the  Associated  Companies  have 
consented  that  ten  messages,  of  ten  words  each,  may  be  sent  free  over  the 
cables  annually.  This  liberal  concession  on  the  part  of  the  Directors  cannot 
be  too  highly  appreciated  by  astronomers  generally,  and  especially  by  the 
Fellows  of  the  Astronomical  Society. 

Sun-spot  Observations  at  the  Kew  Observatory. — ^Mr.  De  La  Rue  gives  the 
following  as  the  summary  of  the  Sun-spot  observations  at  Kew  during 
1872:- 

Tv,«  ^9       Xnmbcre  given  to  the  New  Nnraber  of    tv,«,  «^*k_ 

^^"«^^-    Ob^tion.       GnjnPBinthcKewCata.  ^New^^        ou^S^'tT 

January  10  1800  to  1820  21  0 

February  14  1821  „  1843  23  0 

March  10  1844  „  1850  7  0 

AprU  15  1851  „  1872  22  0 

May  18  1873  „  1891  10  0 

June  16  1892  „  1905  14  0 

July  14  1906  „  1918  13  0 

August  14  1919  „  1927  0  3        ; 

September  13  1928  „  1949  22  0 

October  10  1950  „  1961  12  0 

November  13  1962  „  1979  18  0 

December  6  1980  „  1985  0  0 


Total    153        No.  1800  to  No.  1985  186  3 

The  above,  which  is  a  continuation  of  former  tables  given  in  the  "  Monthly 
Notices,"  has  been  but  partially  compiled  from  the  photographs  taken  with 
the  Kew  heliograph. — [Over  from  last  No.  P.  S.  11.] 


BOTANY  ANT)  VEGETABLE  PHILOSOPHY. 

A  new  Mycological  Herbarium. — We  leam  from  Mr.  Cooke's  excellent 
little  periodical  "  Grevillea  "  [March],  that  a  very  admirable  work  on  this 
subject  is  just  being  issued  by  Baron  Thuemen  o£  Te^Wti.,     "^Vt,  ^,"^, 
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Ilonri^ht,  who  girea  an  account  of  tlia  work  mits,  that  its  lirst 
comprisia^  specimeoB  of  fifty  Epecies  of  thoie  fungi  which  i;xert  abuieiul 
Huence  upon  aifriculture  oud  horticulture,  and  also  thoie  which  take 
in  the  adinini»'tration  of  bousi^hold  •cononij,  hfu  juet  bevu  published, 
aim  of  the  editor  liaa  been  to  give  ample  and  churacteri 
order  that  the  study  of  those  species  of  fungi  which  nre  hurtful 
tivsted  plants  or  forest  Irees  may  be  facilitated,  as  it  is  only 
tbnt  we  can  hope  to  combat  the  niTBges  of  our  nuiuei 
quently  the  greater  portioa  of  this  fasciculus  consists  of  those  epedu  wl 
have  their  abode  upoa  living  plants.  Pucciniee,  Urodines,  and  Pcrmo^ 
find  several  TcprescntaliTe«.  Amougat  the  more  iuleresliiig  speciwt 
tained  in  this  fssdeulus  are,  Urttia  mrghi  [Ven.),  l\icciiua 
(SchwO,  P.  taagdu  (Fbtsch.),  Utihffo  dettrtiem  (SchL),  Vrtdo  riehm 
arutit  (D.C.)>  var.  Enilivit,  Phaciditim  mtdirafftnu  (Lnscli.),  Erwuttapr 
(FcklO,  &-pforia  ofroj  (D,  &  M.),  Septoiia  .Mwi'  (Uv.),  Hytlrrium  lurm 
qiaini  (D.C.)i  Oidium  ladit  (Fr.),  Saccluiromyeeii  aptculnliu  (Koei),  i 
seTeral  others.  The  specimens  are  very  good  in  quality  nod  nbundnnt 
quantity  ;  each  species  being  enclosed  in  a  icpartite  paper  wrapper,  tli 
examination  u  greatly  fadlitated.  Upon  the  whole,  tho  nutlior,  Bu 
Thuemen,  must  be  congratulated  for  the  eminently  practical  turn  this  pi 
lieation  gives  to  the  study  of  Fiingology, 

The  Self-divUion  of  iJiniomji,— Professor  Smith  writes  lately  to  t 
editor  of  the  "  Lens,"  saying; — "It  may  beobjocled  that  ithy  self-dim 
the  frustules  become  smaller,  then  the  persistent  GlaoieDtOus  forms,  at  Isi 
aome  of  them,  should,  upon  measurement,  actually  exhibit  this  gradBtioa 
size."  I  reply  that  this  ia  the  case,  and  in  a  filament  of  thirty-seven  dixil 
frustules  of  a  targe  Mtlosira  tnimiliformU,  I  find  tlie  middle 
larger  by  -0001"(wiUi  the  J"  objective  30  divisions  of  my  Powell  ud  Id 
laud  thread  micrometer),  and  so  repeatedly  of  other  cbaiua  o(  fhiatulMi 
would  at  first  appear  that  tbo  lorgest  frustules  should  bo  at  the  fodl^  I 
not  the  middle  of  a  tilBment.  Wis  must  remember,  however,  that  alllwq 
tbo  two  larger  primary  valves  may  be  carried  to  tbu  ends  if  tha  filan 
remains  unbroken,  yet  all  the  time  self-diviuon  is  occurring  betWMMi; 
that  a  series  of  nodes,  or  swellings,  will  exist  all  along  the  chain.  I 
example,  if  after  tbe  formatioD  of,  say,  half  a  dozen  frustules,  so  ueady  I 
some  size  that  we  may  consider  them  equal,  we  now  suppose  self-tfrid 
to  occur  simultaneously,  so  that  each  frustule  produces  six  otfaen,  ll 
these  latter,  smaller  than  the  older  ones,  would  he  distributed  tl 
the  chain,  and  these  again,  all  Eimullaneously  dividing,  would  givo 
still  smaller  ones  interposed ;  and  it  is  manifest  that  a  chain  would  M 
likely  be  severed  at  the  smaller  frustulea,  ami  the  partinl  likmeots  wn 
have  the  lorgerand  older  (perhaps  thus  more  siliceous)  frii:,tulM,  dbO  I 
middle,  unless  we  should  chance  to  liod  one  of  tlie  euda  with  the  v^t^' 
tbe  primary  frustule,  which  would  raruly  happen. 

A  new  SritUh  SttophyUHm  has  been  found.     "  lirevillea  "  for   Juuil 

t:\yi  that  Dr.  J.  IX  Gray  has  drawn  the  editor's  attention  to  a  Meant  ■ 

vrUuoble  memoir  by  J.  (i.  .\gnrdh,  entitled  "  Bidtng  till  riorideertm  8]ri 

inalik,"  with  which  algalo>jists  in  this  country  should  make  thoawidl 

■laiutvd.     Apart  from    tbe  new  aud  systematic  airangv.meat  of  t 
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Floriilea?  wliich  it  conlnins,  descripUona  of  now  Bpeciea  are  interspersed,  and 
:ine  of  these  ia  Irom  our  own  cuaata.  Tho  specimen  was  communicated  to 
[he  author  by  Mw,  Griffiths,  under  the  name  of  NitophyUam  Hilliie,  and  U 
here  dejcribc-d  in  full. — [Thia  note  was  crushed  out  of  the  Inat  Number  of 
P.  S.  R.] 

T%e  "  J'eSowt "  of  the  Peach. — This  la  a  disease  very  common  in  American 
planta,  nnd  which  may  uut  be  unknown  to  our  gardeners  at  home.  It  has  been 
My  investigated  by  Mr,  Thomas  Tnylor,  Microacopist  to  the  Department 
of  A^cuUurK  at  Washington,  U.  S.  A.,  who  tried  a  great  many  experi- 
ments on  the  li'flvea  in  carrying  out  hia  researches.  The  following  is  the 
i«8uit  of  his  analrses  of  beiJthy  and  unhealthy  leaves. 


I 


Moisture    .    .    .    2920 
Organic  matter   .    03-22 


loooo         loao 


Ue  then  observea  that  the  fact  of  the  ahsence  of  aah  or  solid  matter,  and 
of  the  increBBe  of  moisture  in  the  unhealthy  leaves,  would  of  itself  account 
for  their  greater  tendency  to  mould.  Since  leaves  do  not  absorb  earthy  matter 
from  the  atmosphere,  it  is  evident  that  the  cellular  structure  of  the  tree  has 
in  some  wav  failed  to  perform  its  functions ;  for,  had  the  ascending  sap 
curiml  with  it  potash,  lime,  or  other  earthy  matter,  the  leaves  would  have 
been  stored  with  them,  since  tho  leaves  have  no  power  to  evaporate  them. 
Tho  deficiency  of  earthy  matter  in  the  leaves  may  also  account  for  the 
absence  of  ash  in  the  fruit.  If  the  theory  is  well  founded  thnt  the  leaves 
elaborate  juice  for  the  growth  of  the  fruit,  the  leaves  being  deprived  of 
proper  nourishment,  the  fruit  cannot  mature.  It  has  been  long  observed 
tbat  trees  affected  with  the  yellows  fruit  earlier  and  mature  prematurely, 
and  soon  decay.  The  presence  of  a  larger  anoimt  of  sap  iu  the  uuhealtby 
than  in  the  healthy,  indicates  an  earlier  and  greater  flow  than  in  that  of  the 
healthy  tree.  The  presence  of  watery  sap  in  the  leaves,  twigs,  and  buds, 
would  induce  naturally  an  early  growth  of  fruit  and  premature  decay. 
From  these  and  other  ob.servaticics  the  disease  seema  traceable  to  the  body 
of  the  tree  or  roots.  Applications  of  washes  in  this  case  to  the  leaves 
would  probably  prove  useless,  but  if  applied  to  the  bark  and  roots,  might 
prove  curative ;  and  for  that  purpose,  judging  from  microscopic  obaerra- 
Itons,  he  would  recommend  the  frequent  application  of  hot  lye  as  the  best 


The  Faruit(on»  of  Plmttt. — This  subject  has  been  well  illustrated  by  Mr. 
Thomas  Meehan,  at  a  recent  meeting  of  the  Philadelphia  Academy  of  Science. 
Ite  says  that  in  a  handful  of  specimens  gathered  in  an  afternoon's  walk,  he 
found  the  following  marked  variations :— In  regard  to  the  spur,  which  is 
generally  as  long  as  the  main  portion  of  the  corolla,  some  have  them  only  one- 
third  or  one-fourth  as  long :  and  in  one  instance  the  plant  bears  flowers  ni/ire/y 
tpurlest.  Dr.  Jaroea  Darrach,  a  member  of  the  Academy,  informs  me  that  he 
believes  be  bas,  in  year?  past,  gathered  a  spurless  form,  but  baa  neglected  to 
place  it  on  record.  Then  some  planls  bear  flowers  with  spurs  thick,  and 
otbon  with  narrow  ones ;  and  while  soma  have  spurs  quite  straight,  others 
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dtnti  M  u  to  detcribe  the  half  of  a  circle.  Th«  lobing  of  the  lower 
varioa*.  In  80me  c««es  the  two  lateral  onee  spread  bwrj  from  the  small  vat- 
tnl  nae,  teavinf  a  free  ipace  all  around  it :  at  other  times  thej  oreilap  ike 
central  one,  so  that  it  is  scarcelj  M<en.  Sometimes  the  Email  central  loV  b 
nearlv  wanting — often  not  more  than  half  the  depth  of  the  two  large  lobei, 
and  at  limes  quite  as  fall,  when  il  maj  he  linear,  ovate,  or  nearlj  orbicclar. 
The  palatr,  a«  the  de«p  coloured  proceaa  attached  to  the  lower  Up  may  It 
called,  also  rariea.  In  colour  it  ia  pale  lemon,  but  often  a  brilliant  onogi' 
Sometimee  it  ia  but  about  the  eighth  of  an  inch  in  thicfcnesa :  at  atbeta 
fourth,  in  flowers  of  the  same  nie.  In  the  ca<*e  of  the  shall' 
the  attached  lobes  are  patent,  or  even  incurred:  while  in  the  thick  odmI 
are  very  much  reflexed.  These  two  fonuE.  when  the  extremea  ai 
are  as  atrikinglf  distinct  as  two  species  often  are.  Again,  the  palate  it 
rounded  and  blunt  at  the  apex  :  at  other  times  almoat  wedge-shaped,  at  at 
least  narrowing  to  a  blunt  point.  The  upper  lip  varies  in  proportionalt 
length,  sometimes  not  extending  much  bevond  the  palate,  sometimes  halfaa 
inch  more  :  then  the  niargios  are  sometimes  bent  down  like  the  wings  of  a 
swooping  bird  :  or  upwards  as  in  those  of  a  rapidly  descending  one.  Sotn*- 
times  thej  are  united  and  turned  ahruptlj  up  at  the  apex,  like  the  keel  rf 
the  guden  pea. 

71*  Sbntturr  of  the  Cyrfidwi.— This  is  discussed  very  fully  in  Mr.  CooW 
GrmBea  (Jtme),  in  a  translated  paperby  M.  A.  de  Bary.  The  structorB  t 
the  cystidia.  he  says,  offers  a  few  peculiarities ;  in  the  greater  part  a  d*6- 
cate  and  colourless  membrane  surrounds  sometimes  a  similarly  oolondw 
plasma,  full  of  vacuoles,  and  sometimes  a  perfectly  tmnsparent  liquid,  fb 
has  observed  in  the  hymenium  of  Copriniu  micacau  which  had  not  yet  n- 
tained  its  maturity,  that  the  cystidiB  enclosed  a  central  plastic  body,  ~ 
larly  elongated,  which  sent  in  all  directions  towards  the  Mdea  of  die  oeS 
multitude  of  tiliform  processes,  branching  and  anastomo^g  amount  i1m 
Mlves.  These  processes  changed  their  form  with  astonishing  i«pidi^,  ifti 
the  manner  of  the  Amt^.  The  older  cystidia  were  entirely  t 
The  coatenta  of  the  cystidia  of  Laetariut  daiiciotiu,  and  alliMl  spodea,  m 
granular  and  opaque.  In  this  reapect  the  cystidia  resemble  the  latioibroi 
tubes  or  filaments,  and  often  when  a  tbic^k  slice  of  the  substance  of  & 
fungus  is  observed,  it  seems  that  they  are  branches  from  the^e  filsmentiy  ll 
more  so  since  they  bury  themselves  deeply  in  the  weft  of  the  lamellie,  U 
Death  the  subhymenial  tissue.  Still  he  has  never  seen  them  spring  excsfl 
&om  filaments  of  the  weft  deprived  of  latex,  of  which  they  seemed  to  t 
branches.  The  cystidia  of  Agitrievi  ialantniit.  Berk.,  are  of  a  dark  pnt|i 
colour.  According  to  Corda  and  the  uncertain  opinions  of  anterior  sniliaa 
the  cystidia  eject  their  contents  under  the  form  of  a  liquid  drop  and  thai  b> 
their  summit,  which  is  represented  as  open.  He  has  not.  any  mora  thri 
M.  Hoffmonn.been  able  to  convince  myself  that  this  phenomena  is  prodon 
spontaneously.  He  has,  indeed,  only  very  rarely  eeen  the  cystidia  hunt  k 
the  water,  which  the  same  author  says  takes  place  ve:y  irreguUrly.  If  Ihij 
surface  ia  damp,  and  often  bears  liquid  drops,  this  is  a  circumstance  which  i 
common  to  them  with  all  fungoid  cells  that  are  full  of  juice. 

The  Ebenaeeir  .■  a  very  large  family.— Ut.  W.  P.  Hiem  has  published  i) 
the  "  Transactions  of  the  Cambridge  Philoaophicol  Society,"  a  most  elabo- 
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upon  liiii  {ami\j.  He  enuioeralM  SflO  vpei 
Iiundj^d  are  Dew  or  not  previously  de^ribed.  Of  the  fire 
Ttlrarlu  has  been  estAblished  for  ha  nndeuribed  ilmdagtatmr  yboA  u  the 
Paris  Herbarium.  The  order  ha^  iu  fociu  in  the  Ewt  Indim,  where  66 
species  of  DitMjnfrot  and  19  of  Maba  occur :  Euelta  and  Aojwaa  u«  eoafincd 
(ji  Africfu  It  is  iateresting  to  note  that  the  order  u  muppreMiiied  in  New 
Zealand,  Toenuuiia.  and  the  Aodioe  leg^oa — comitnee  the  Tegetataon  of 
which  has  nmaj  tateresting  points  of  contact.  Qenentll;  gpeaking,  ESt»an» 
ue  strongest  in  the  tropics  in  both  the  old  and  new  worlds.  Dio^yrot  , 
fofut  ia  an  Amatic  species  nnCuialiaed  Along  the  Meditemnean ;  ~ 
jinimui,  which  is  well  known  id  the  United  States  as  Persimon,  is  neadj 
allied.  Throughout  the  memoir  any  tendencr  to  do  more  than  carefully 
ascertain  fadfi  has  been  studiously  suppressed.  Tbia  becomes  Bomewhat 
untaliaing  in  the  account  of  the  supp-wed  foeml  specie?.  The  author  has 
been  at  the  pains  of  drawing  up  a  clnniof  all  the  fosul  remains  whicli  have 
been  assigned  to  this  order,  good,  bad,  or  indiflerent — including  even  those 
for  which  it  appears  to  htm  that  £benaca  U  not  the  probable  fiimily. 

Siiicifieii  FiattU  of  the  Conl  Mtamrei-^AmoDg  the  sUictlied  T^etaUe 
remains  from  the  Coal  Measures  found  in  the  soil  near  Autun,  occur  amor- 
phoiu  ^ceous  masses  which  enclose  small  fiagmeDIs  of  the  stems,  roots, 
and  otlier  parta  of  plants,  mostly  Cryptogams  M.  B.  Renault,  continuing  his 
researches  upon  these  interesting  remains,  refers  ("CompleaEendus,"  1873, 
part  ]■%  811,  The  Academy,  May)  some  of  the  small  detached  stalks  lo  the 
imprints  known  as  SphtnofthyUinn.  They  are  from  three  to  fifteen  mm.  in 
diameter,  and  present  on  the  exterior  nodes  which  correspond  to  leaf-whorls, 
a9  in  Sph^tophijUum.  In  the  centre  is  a  ruaculBr  axis  of  a  triangular  form, 
consiaring  entirely  of  tubes  dive^ng  from  the  centre,  scalariform  or  «piral 
at  the  angles,  where  they  surround  a  cylindrical  lacuna.  This  axis  is  en- 
c](«ed  by  a  tisnie  resembling  that  surrounding  the  vascular  bundles  in  ferns 
and  some  Lycopods.  Outdde  of  this,  the  ligneous  aiia  of  M.  Renault, 
are  layers  of  cellular  tissue  belonging  to  the  bark,  which  are  traversed  by 
eighteen  vascular  bundles  proceeding  towards  the  leaves,  The  nodosity  of 
the  stems  and  the  verticillats  disposition  of  the  appendicular  organs,  as  well 
as  the  probable  number  of  these  parts,  are  points  of  resemblance  with  Spkaio- 
phyUum,  while  their  internal  structure  indicates  the  relations  of  these  planta 
lo  the  Lijcopodlacete  and  Marsileacea.  M.  Renault  also  describes  the  struc- 
ture of  «  fragment  of  a  sUicitied  fructification  spke,  referred  to  Aatialaria 
longifolia  and  found  in  the  same  place.  The  stem  is  thick  and  slightly  striated, 
bearingwhorls  of  bracts,  very  different  from  the  leaves  of  the  sterile  branches. 
Alternating  with  these  are  whorls  of  pedicels,  to  which  are  attached  two 
sporangia,  above  and  below :  these  occupy  the  whole  space  between  the 
pedicel  and  the  bract,  and  contain  a  large  number  of  minute  spherical  spores. 
The  axie  of  the  fruit  spike  shows  a  broad  central  lacuna  surrounded  by  a 
lengthened  cellular  tissue,  containing  ftom  sixteen  to  twenty  Q^liudrical 
laciuiiB  placed  at  regular  distances  apart. 

The  FovUla  of  JW^CTt.— Signer  Saccardo  states  in  the  "Nuovo  Giornnle 
Butan.  ItBi,"  that  botanists  are  agreed  that  the  minute  grains  in  the  con- 
tents of  pollen  consist  of  staTch-granules,  oil-globules,  sugar,  nnd  nitio- 
genised  compounds,  but,  so  far  as  be  is  aware,  no  observer  has  yet  notiai' 
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roofeem  the^  ««rU  bod.es  to  the  best  adva„„e«  the  nati.or\dvis«£ 
*  <Lrop  of  d.Bt,lIed  water  should  be  placed  on  a  few  grnin*  of  the  polla, «,, 
slide,  Md  then  the  cover  should  be  pref^ed  down  so  a»  to  cm.h  tiel^  B, 
•ODiBtia  are  seen  under  a  mngnifjjng  power  of  800  to  1,000  diameter,  to fcw» 
an  oscillating  moUon  which  may  be  referred  to  the  "  Browaiaa  rooTMBMf 
Treated  with  a  eolution  of  iodine,  the  colour  of  these  somatJn  Uami* 
blue;  but  this  tint  is  marked  oaly  in  the  central  portion,  while  the oute 
part  remains  dear. 

Ntrvation  of  the  CoaU  of  Omlu  m<i  S<t,},.—X  brief  article  hy  Tm 
Tieghem  in  "  Comptes  Rendu?."  August  14,  ]g:],  and  "Ann.  Sd. Kit.* 
November,  1873,  and  a  long  one  in  the  latter  Journal  by  LeMnnnier  (9- 
parenlly  Van  Tieghem'spupilj.deTelopoclearly  the  former'a  view  rftipedi^l 
tbe  morphological  nature  of  the  ovule.  He  deduces  the  foliar  nalnreafif 
envelope  from  its  "  libero-TOSCular  system,"  which  is  that  of  the  le«f,  ft 
answers,  as  bas  been  before  explained,  to  a  mnrginaj  lobe  of  a  carpeikn 
leaf  transformed  and  convolute  around  llie  nucleus,  wbicb,  beinir  dcMiiHlr 
of  vascular  liasue,  is  a  "  parenchynintnus  escrescenoe,"  a  tnckonu,  in  uMlk 
recent  term  of  the  Germans.  Le  Monnier  suras  up  the  conclusions  IbM: 
1.  Tbe  ovute  alwavs  condsts  of  a  lobe  of  a  carpellaiy  leaf,  folded  aimiadi 
cellular  miinii^on  inserted  upon  the  medial  line  of  the  lobe  :  3.  in  ADfi*- 
perms  upon  the  upper  or  trtic/iean  fm-e  of  the  leaf;  in  GyninospvmM  apcn 
the  loweror  liberiim  face,  .t,  The  embryo,  although  discontinuouafioiiillie 
tissues  of  the  mother-plant,  has  drlermimtte  relations  of  poailinn ;  not  ml* 
is  the  radicular  extremi^  always  directed  to  the  micropyle,  but  ils  prindpj 
plane  is  ganeraliy  perpendicular  to  or  pnraliel  with  that  of  tbe  temio*]  We. 
4.  Tbe  primine,  characterised  by  tbe  presence  of  vascular  bundles,  in  con- 
monly  the  only  membrane  which  perpists  in  the  mature  !«ed  1  tbe  iecundiw. 
except  in  rare  cases  (Etipliorbinefrf),  is  only  a  deduplicalion  of  tbe  primiiK 
and  is  mostly  trsnsitory. — (Professor  Asa  Gray,  in  "SiUiman'a  Jounud," 
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AcCitH  ofSuliiitineand  Hydrofhtork ai-iiia  on  iron  md  stafl.—M  a  cumpait- 
tively  recent  meeting  of  the  "  Sfanchester  Uterwy  and  Philoeopbic  luntiiu- 
tion"  Mr-  William  I L  Johnson,  B.Sc,  called  attention  to  the  action  of  sul- 
phuric and  hydrochloric  acidsouiron  and  steel.  If  after  inimeniou  for.  my, 
ten  minutes  in  either  of  these  acids,  a  piece  of  iron  or  steel  hp  teswd.  i» 
(ensile  strength  and  resistance  to  torsion  will  be  found  to  have  dimiuiilMd. 
ExpoBUK  to  the  (ur  for  several  days,  or  gentle  beat,  will,  however,  coaiplelcly 
n-store  its  oripnnl  slrength.    On  brcgfciug  a  piece  of  iri.ti  wire  after  iinnxr- 
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rinn  in  mlpliuric  ncid,  and  ffpntly  moistening  the  frdcturfl  with  the  lip  of 
the  tongue,  bubbles  of  ^  ntiue,  cniiBing  the  n-ett(>d  purtian  to  nppear  to 
ImhI.  The  most  cBrerul  vrnshin);  nnd  coating  with  limo,  after  being  dipped 
in  the  acid,  and  e\en  its  subsequent  drn^ring,  in  vbich  proct-as  it  is  reduced 
in  diameter  hj  passage  Ihroiijrh  a  die,  does  not  iaterfere  with  either  of  tlaese 
^enomenn,  which  only  frrodually  ditinppear  by  exposure  to  the  air,  or  mora 
qnickly  by  gentie  heat.  I'mlonged  ininier^on  in  acid  has  a  tendency  to 
produce  a  crystalline  structure  in  even  the  best  wroiight-iron. 

71U  Cluiiniidry  of  the  Sugar-furmiag  Pumert  of  Licer. — This  is  stated, 
mnewlinl  briefly  by  M.  Nencke  in  the  "  Chemical  News."  The  quota- 
tion reftrrB  especially  to  the  withdrawal  of  water,  which,  the  author  says, 
in  nnn -nitrogenous  substaaces  is  at  present  ouly  known  in  one  instance, 
wllli  formation  of  anbydiide,  vii.,  in  the  conversion  of  grape  sugH  into 
irtTCogen.  According  to  reaeflrchea  made  by  Br.  Schiipfer  in  the  laboratory 
U  Bern,  which  fully  confirm  the  exhaustive  ones  of  L>r.  Gt^rnard  on  this 
ubject,  solutions  eontnining  15  per  cent,  of  grape  sugar,  and  injected  into 
tte  fcranrheH  of  the  vena  portaruoi,  are  retained  by  the  liver,  while,  if  the 
nare  »o1ulion  is  injected  in  any  other  vein  of  the  body,  two-thirds  of  the 
ngv  injected  is  emitted  with  the  urine.  }>t.  Schcipfer  calculated  from  his 
expvrioiiruts  that  the  lirer  nf  a  medium-sized  rabbit  can  in  one  minute  con- 
Tert  about  0-13  grm.  of  sugar.  It  is  sciirrely  possible  t3  nsautne  that  the 
•ngar  should  not  be  reluned  in  the  chape  of  glycogen,  (ince  he  siys  that 
he  has  found  thnt  wlien  substances  containing  sugar  haie  been  given  as 
food,  ibe  blood  of  the  vena  portarum  always  cont^ns  sugitr,  while  glycogen 
is  simultaneously  largely  generated  in  the  liver.  The  formation  of  the 
cholealerine  of  wax,  and  that  of  the  fats  from  carbohydrates  in  the  animal 
orpftnism,  can  only  be  explained  by  the  elimination  of  0  in  the  shape  of 
OHj.  aided  by  a  partial  oiidation  of  the  original  subslnnce. 

Thi  ChfmlMnj  of  the  AUyU  C«hi;wwW<.— The  "  Procuedings  of  the  Che- 
tnical  Sivipty  of  fiorlin"  for  April  f?6  contain  a  paper  on  this  subject,  by 
M.M.  A.  Keliuy  and  A.  Itinno,  It  seems  that  allyl  alcohol  is  readily 
atlAcked  by  dilute  chromic  ncid.  Even  in  the  cold  the  odour  of  acrolein  is 
ob«erred,  and  carbonic  add  escapes.  If  the  liquid  is  diiitilled,  after  some 
time  formic  ncid  is  detected  in  the  distillate,  but  not  acetic  acid.  If  the 
Game  alcohol  is  trented  with  nilric  acid,  there  is  no  odour  of  acrolein. 
Formic  acid  without  acetic  appears  in  the  distillate,  and  there  is  much 
oxalic  acid  in  the  reddue.  The  behaviour  of  the  iodide  and  cyanide  of  allyl 
with  chromic  and  nitric  acids  whs  also  exaniined. 

Exatiiinatioii  of  Air  hy  mraiii  of  Cold. — Professor  Pmee  recently,  at  the 
Berlin  Chemical  Society,  proposed  a  method  for  detecting  organic  matters 
contained  in  the  nir,  and  for  ellectiug  at  the  same  time  a  kind  of  distillation 
by  cold.  A  glass  funnel,  closed  at  its  narrow  end,  is  held  suspended  in  the 
nir  nnd  filled  with  ice.  The  moisture  of  Ihe  air  is  condensed  in  contact 
with  the  exterior  surface;  it  trickles  to  the  bottom  of  Ihe  apparalus,  and 
falls  into  a  small  bann  placed  for  its  reception.  The  liquid  ubtnined  in  a 
given  time  is  weighed.  It  (lenerally  contains  ammonia,  which  is  deter- 
oiined  by  known  methods.  Distillation  by  cold  may  be  employed  for  sepa- 
rating volatile  substances  which  might  be  injured  by  heat  Thus  if  flowers 
iire  placed  under  a  large  bell-glass  along  with  the  refrigeratint{  funuelf  a 
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lii^uid  is  obtained  iu  tlie  bMia  sfttarnled  ^Ti1h  the  odorotu  prindplM  of 
flow«re. — See  Let  Mondo,  May  15. 

Otlatinou*  SUiea  made  into  Slalactitet.—yir.  E.  ThotupiMn  (mits  "' 
Chemical  News  '),  of  the  Frsnklin  Institute,  U.  S.  A.,  in  niperiment 
with  silicate  o!  soda  solution,  found  that  when  such  solution  is  pl««d  in 
small  porcelain  capsulo  or  other  suitable  ressel,  and  to  it  is  added  nimut  U 
equal  Tolume  of  concentrated  sulphuric  ncid,  taking  care  not  to  add  tti  il 
too  suddenlj,  the  silica  deported  preTeuts  the  thcroiif  h  uiixiji);  of  tho  adil 
and  rilicHte.  If  now  the  vessel  be  inclined  so  as  to  allow  the  liquids  to  nw 
as  a  etreani  from  the  vewel,  the  depoutioo  of  ihe  nilica  takes  plan  in  Iht 
rorm  of  an  icicle  or  stalactite  depending:  from  the  lip  »f  the  capsule.  On 
dose  esamioation,  it  is  found  that  the  acid  nuis  upon  the  itulidde  of  tlie 
stalactite,  whilst  the  eilioite  fiowa  down  th«  centre  or  vice  iwrW,  tiie  niHa 
growing  by  Buccesgire  additions  to  the  lower  extremity.  The  expetimiint 
is  at  once  both  pleasing  and  instructive. 

A  nnt'  iMoniUiiin  Kcpminent. — Mr.  Elihit  Thompson  Iiiu  mads  ths 
observation  that  tin-foil,  if  wrapped  about  a  few  crystals  of  chlorate  tf 
potasea,  can  bo  ninda  to  detonate  loudly  upon  bvin^'  struck  smartiy  wiihl 
bammeT  upon  au  auvil,  or  in  a  mortar.  The  phenomenon  boing  ^rwMiHj 
analogous  to  the  well-known  experiment  of  irituratlag  sulphur  and  llu 
chlorate.  To  the  beat  of  our  knowledge,  says  the  "CheMical  N«irs,"  ths 
obeerration  that  auch  metals  as  tin  can  be  oxidised  in  this  way  U  %  an 
ODeand  worthy  of  notice. 

The  mode  vf  action  of  Sulphur  on  Artenic  has  been  inveatigalad  by  H, 
Oelis,  who  has  published  a  paper  on  the  eubject,  which  was  recently  mi 
before  the  French  Academy. — The  nulbor  has  obtained  the  sulphides  li 
arsenic  by  direct  action.  On  heating  sulphur  with  an  eKLi.<8s  of  metal  (het« 
ia  formed  a  tiugle  product,  Ihe  bisulphide  S,Aj:.  It  is  red,  npaque,  ui 
cryatalline,  and  is  distinct  from  the  ''  falM  realgar*'  of  commetice.  Wilb 
an  excess  of  sulphur  we  obtain  the  pentasulphide  SjAs.  If  one  parlaisuic 
is  beatM  in  a  flaak  with  seven  to  eight  parts  of  sulphur,  the  ni«tal 
appears,  forming  a  transparent  liquid,  which  when  cooled  takea  tba  eco- 
ustence  of  india-rubber ;  in  time  it  becomes  brittle.  Ammonia  separates  il 
into  pentasulphide,  which  disaulves,  and  free  tulpbur.  On  distiUatioD  w* 
obtain  tirsl  aulphur,  then  sulphur  containing  arsenic.  The  penlasulphU* 
remain:',  but  it  is  not  stable,  for  nt  high  temperatureii  it  is  resolved 
sulphur,  and  a  trisulphide  S,As.  The  dulphide  of  earlHin  acting;  upon  tH 
arsenical  aulphur  presents  curious  phenomena.  It  abandons  at  fint  all 
common  sulphur  which  it  contains,  and  the  liquid  becomes  colound. 
each  new  treatment  it  removes  a  litUe  sidphur  without  becoming 
Artificial  realgar  and  orpiment  are  mixtures  of  the  various  siilpbidM  H 

A  mode  of  funni/ notiHum. — "  M.  Violette,"  says  the  "Journal  of  iki 
FVanklin  Institute,"  "  communicates  the  fact  that  he  baa  succeeded  i 
fusing  platinum.  Ths  draught  of  the  fnmaoe  employed  was  verr  powoM 
and  the  Heaaan  crucibles  employed  for  the  purpow,  though  Iliwd  mil 
plumbago,  wore  paMinlly  fused,  The  results  of  the  «xp«^munta  mn  i 
follows : — In  a  crucible  of  this  bind  ZMJ  grms.  uf  platinum  wan  rjMini 
partly  Kpontcy  and  portly  in  fragmAnts,  and  after  an  hoirr'<i  stay  in  tb«  |h| 
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e  the  crucible  was  withdrawn,  and  at  the  bottom  there  was  found  a  per- 
Ij  melted  button  of  platinum  of  the  same  weight" 
nie  speedy  Soiutim  of  Iodine, — Dr.  J.  Walz  says,  in  a  tolerably  late  com* 
nication,  ''I  find  that  glacial  acetic  add  is  an  excellent  solvent  for 
ine,  certainly  not  inferior  to  alcohoL  On  heating  acetic  acid  with  excess 
iodine  to  boiling,  and  then  allowing  to  cool  slowly,  beautiful  large, 
ider  crystals  of  iodine  will  form  (sometimes  half  an  inch  long).  The 
itals  formed  &om  supersaturated  alcohol  solution  of  iodine  are  short,  of 
ywhead  shape,  and  by  no  means  so  abundant,  for  glacial  acetic  add  takes 
fJEur  more  iodine  hot  than  cold.  I  hope  you  will  make  this  easily- 
cuted  experiment,  and  you  will  then  see  the  finest  iodine  crystals  yet 
Inoed.  If  saturated  alcoholic  and  gladal  solutions  of  iodine  are  mixed 
qual  proportions,  and  allowed  to  stand,  acetic  ether  is  formed.  The  pre- 
»  of  a  L'ttle  MnOj  and  a  drop  of  SO^H,  seems  to  promote  the  formation, 
is  quite  unnecessary. 

Ihe  Analysis  of  Charcoal. — This  has  been  recently  done  by  Mr.  A.  S. 
son,  who  has  published  his  account  of  it  in  a  long  paper  in  the 
lemical  News.'*  It  may  be  stated  that  the  method  of  analysis  pursued 
«  the  following  results : 

Insoluble  carbonaceous  matter 10-75 

Nitrogen  removed  by  dissolving  in  acid      .        .        .      0*13 

Carbon  (nitrogenous) 10-88 

Water  by  direct  estimation 7*48' 

Unaccounted  for 0*66 

Loss  on  ignition 19*02 

soording  to  Mr.  Patterson's  method,  we  should  have — 

Carbon,  induding  some  insoluble  organic  matter  10-75 

Organic  matter  dissolved 8-54 

Water  at  212*» 4-73 

Loss  on  ignition 1902 


GEOLOGY  AND  PALAEONTOLOGY. 

New  Fossil  Fresh-uHxter  Crtutacetm  has  been  described  by  Professor  Dr. 
m  Fric.  It  was  found  in  a  fresh-water  deposit  near  fiilin,  in  Bohemia 
thorax  is  eight  mm.  long,  and  three  mm.  broad ;  the  mesial  line  of  the 
,  part  shows  a  high  crest,  which  bears  six  spines,  pointing  towards  the 
um.  On  each  dde  of  the  crest  are  situated  what  appear  to  be  the  eyes ; 
iacettes  of  which,  however,  cannot  be  identified.  The  inner  antennsB 
a  three-jointed  basal  portion ;  only  two  of  the  whips  (Geissd)  are 
trved.  These  are  of  the  length  of  the  thorax,  the  outer  one  being  con- 
ably  stronger  than  the  inner  one.  Of  the  third  whip  (Geissel),  which 
FaLeemons  do  not  possess.  Dr.  Fric  can  only  detect  a  rudiment.  The 
r  antennsB  have  a  large  scale  at  their  base,  which  covers  about  ten 
s  of  the  antennae.    The  whip  is  much  stronger  than  those  of  the  inner 
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antenna'.  The  first  pair  of  legs  ia  smull.  The  Beconil  is  tlie  «lTOiig«st,  uid 
beus  smftll  cbelte,  nad  projects  fire  niia.  b«jond  the  niorgin  of  the  tham. 
Tbe  third  nod  fourth  pairs  ate  weak;  the  fifth  of  double  tha  stratigih  u  " 
eu«  of  the  previous  ooe.  The  abdominal  sE'guonls  ngree  eiactly  in  oatliiw 
with  thoae  of  Paltemon;  oa  also  do  the  five-laafed  lail-lii). 

Tie  Immente  Coid-arra  of  tha  Unitvd  SttOa. — ProfMSor  Hitchcock  gitw 
id  the  "Geological  Ma^xine"  (Msrch)  a  good  sketch  of  tbe  Tast  oal 
deposits  of  America.  He  states  that  the  total  area  amouuts  to  230,6M 
square  mile^ ;  no  notice  being  taken  of  tay  coals  which  do  uot  belong  ii 
the  CarbooiferouH  ajsteni.  Therf  nre  luanj  others  of  cooimercial  aaya- 
tance,  as  the  Trinssic  of  Virginia,  the  Cretaceous  of  the  Territoriea  wesldf 
the  Missouri  River,  au  immeose  amount  in  California,  Alaska,  &c  TIhm 
facts  will  afford  data  for  those  who  are  iotereBted  in  eetinialiug  then 
of  coal  in  different  countries  bj  the  number  of  cubic  mil^s  or  tons.  Tl« 
statements  are  too  brief  to  permit  kuj  outice  uf  tbe  bvst  or  of  the  inluHt 
coal.— [Over  from  tbe  last  Number  of  P.  S.  It.] 

Linmlvid  Vnataceaa  Footprints. — Dr.  J.  W.  Dawson,  wriltng  o 
subject  in  an  Americiin  Jouma),  sajs,  that  as  these  crustaceans  are  «d 
known  in  the  carboniferous  beds  of  ICurope  and  America,  their  footjoM 
might  be  expected  to  occur  in  rocks  of  this  age,  but  the  first  be  lii 
with  were  sent  to  him  last  auinmer  by  bis  friend  Mr.  Elder,  of  Hamri 
College,  who  found  tbem  quite  abundautly  in  dark-coloured  fiag-tloiiMk 
longing  to  the  Millstone  Orit  formution  at  McKay's  Head,  in  Notm  Soolii 
Tbe  animal  which  produced  these  marks  must  have  been  of  emnU  OM 
(about  half  an  inch  in  btcadtJi).  in  this  agreeing  n-ith  tbe  usual  tit«  of  & 
Coal -formation  Limtdoids;  and  like  the  ancient  ProtichDil«-makn«,itli& 
no  trace  of  the  edges  of  the  carapace,  but  a  ver;  distinct  io^prcoriaarfi 
sharp-pointed  tail.  Its  posterior  feet  hod  three  or  posublj  four  aliarp  taifc 
Tbere  were  besides  several  pairs  of  ahorp-pointed  walking  feet.  Oo  tli«mt 
slabs  there  are  some  series  of  marks,  evidently  made  by  lbs  wuna  kini<( 
animal,  which  have  no  tail-mark,  and  there  are  bul-maiks  with  onlj  b 
of  those  of  the  toes.  It  b  worthy  of  notice  that,  though  these  trac^  i 
cate  the  presence  of  the  animals,  no  crusts  of  Carboniferous  I 
crustaceans  have  yet  beeu  found  in  Nova  Scotia.  The  sand  in  whieb  tto 
tracks  now  referred  to  were  made  was  probably  too  hard  to  pormitth* 
swimming  feet  to  make  any  impres^on.  With  respect  t<)  the  abwDce  of  ' 
marks  of  the  sides  of  the  carapace,  be  conuders  that  the  genus  Udmarm  «f 
the  Carboniferous  bad  the  sides  of  the  carapace  less  deep  than  that  of  tt 
modern  Limulus,  and  this  may  also  have  been  tbe  cose  with  tha  aM 
ancient  Limiiloids  of  the  Potsdam.  See  as  to  this  subject  a  letter  bj  Vlt 
Hall  in  tbe  "  Canadian  Naturalist,"  1M12. 

The  Bale  of  Gron-ih  of  Carol  linft  has  been  recently  attempted  to  h 
ascertained  by  tbe  researches  of  M.  N.  Le  Clerc  and  lie  D^naE^,  who  b 
published  a  email  work  on  the  subject  \a  French  [Publisher,  Laio^  raodt 
^aints-Pireg  10,  Paris].     They  attempted  to  asceltiuii  thtt  r&tu  of  g' 
of  the  coral  reef  at  Tahiti,  called  tbe  Dolphin  Shoal,  by  mewuremeM*  ft 
the  lev^l  of  the  itone  planted  on  the  shore  on  Point  Venus  by  CftpLWDlM 

and  comparing  their  results  with  bia.    They  made  measurement*:  bvttk 

observe  that  WDkea  does  not  state  whether  he  measured  Irom  tbe  top  rf  I 
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id  oE  coral  or  from  the  solid  bank  on  wliiiih  the  conUfi  were  gruwing ;  nnd 
farther,  that  the  use  of  an  "  excellent  spirit  leTol,"  from  a  tilone  of  bo 
liltle  len^h,  ia  oat  aullii^ieatly  eiact  for  correct  re«u1tB.  Hence  tbej- 
dr«w  no  conclusion  from  their  results.  Befora  leaving  the  region 
thej  made  the  following  arran)rettient8  n'ith  reference  to  future  mea- 
Burementi.  They  planted  two  blocks  of  conl,  cementing  iheni  helow 
uid  nearly  burying  them  in  the  soil,  placing  them  0'2I  metren  abr>ve  the 
Wilkes  stone,  which  is  hetwreu  thetn ;  lliey  then  put  a  mftfk  upon  Ihem  on 
pktes  of  metal,  directed  townrda  the  pIsCB  of  observation  on  tho  »honl.  A 
third  atone  waa  placed  40  metres  from  the  south-west  angle  of  the  Point 
V'raius  Ughthause,  tn  order  to  give  s  second  observBtton  on  the  position  of 
the  spot  on  which  soundings  were  to  bo  made.  This  spot  was  found  to 
bear  from  the  two  new  stones  K.  """  '■SO'  E. ;  frotfi  the  third  stone  N.  "0° 
M'  E. :  from  the  hell  of  the  new  mission  church  S.  81°  40"  E,  A  horizontal 
line  passing  from  the  mark  ou  the  nevr  stone  is  7'4U0™  above  the  niadniporic 
beads.  This  observation  they  leave  for  comjiarison  with  future  uieasure- 
mente.  They  observe  thnt  the  principal  cornl  of  the  bank  is  the  Mairepora 
plamtaginea.  They  farther  niada  observations  that  satisfied  them  that 
Jahiti  waa  not  at  present  undergoing  any  general  eleTatiou.  Two  maps 
Wnompany  the  pamphlet :  one  is  copied  ficini  Wilkes  ;  the  other  is  from  B 
^HfeH  by  AIM.  Le  Clerc  and  Minier,  lieutenants  of  the  vessel. 
^^Riiietofa  Stone-age  Ilmnetlead.—Oi.  Charles  C.  Abbot  has  written  an  able 
paper  on  this  subject  in  the  "  American  Naturalist "  for  Mny,  1873,  in 
which  he  describes  some  very  interesting  relics  recently  found  by  him. 
These  were  met  with  in  a  circumscribed  spotofabout  thirty  feet  in  diameter, 
and  some  twenty  inches  below  the  surface  of  the  ground.  The  floor  of  this 
"  homestead,"  as  we  have  called  it,  was  very  hard  and  compact;  the  soil 
being  of  a  darker  colour  than  the  superincumbent  earth,  aud  well  mixed 
with  small  oval  pravel  stones,  of  a  noticeably  uniform  size.  At  one  ude 
of  the  nearly  circular  spot  was  a  well-defined  fire-place,  marked  by  a  circle 
of  oval  white  stones,  ux  to  eight  inches  iu  length,  and  half  that  in  thiokneeii. 
Within  this  circle  was  h  layer  of  ashes  and  charcoal,  seven  inches  deep  in 
the  centre,  and  three  nt  the  margin  of  the  fire-place.  This  coal  and  ash 
deposit  showed,  on  careful  examination,  a  considerable  percentage  of  minute 
fragmenis  of  mussel  shell,  and  of  small  fragments  of  bones,  too  much 
splintered  to  identify,  but  apparently  tlie  long  bones  of  wading  birds  and 
of  the  lat^r  fishes.  Seveml  other  remains  were  also  found,  and  have  been 
well  described  by  the  author,  who,  in  conclusion,  asks  the  following  quea- 
tion ; — "  Whence  came  the  people  who  once  occupied  this  spot,  and  left 
these  abundsnt  traces  of  tlitir  sojourn  here  ?  Marking  the  de<,'ree  of  civili- 
SMtion,  or  rather,  of  its  absence,  as  estimated  by  these  relics,  does  it,  indeed, 
seem  possible,  as  sketched  by  Ilaeckel,  that  from  hypothetical  Lemurio,  iu 
the  Indian  Ocean,  a  being  worthy  thai  to  be  called  a  man,  could  finally, 
after  many  ages,  reach  North-west  America,  nnd  then  cross  our  broad 
continent,  to  reach  the  Atlantic  coast,  in  a  state  of  advancement  only  equal 
to  the  production  of  such  rude  stone  implements  as  we  have  described? 
We  do  not  doubt  the  correctness  of  the  theory  of  the  evolution  of  man  from 
cr«itur«B  not  men,  but  that  the  ancestors  of  the  American  red-skin  lived 
nearer  borne  than  the  Indian  Ocean,  we  cannot  but  think." 
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Profe»»or  Cone  s  { America)  Labours. — We  h*vo  reccired  «ucl 
numlie]'  of  Professor  Cope's  works  within  ihe  Inst  quarter  thttt  ^ 
possibly  notice  them  sepnrstal}'.  The  only  thing'  that  we  can  do  ia  to  ps 
them  together  and  epenk  brietlT  of  them.  The  most  important  tathMM 
"  The  Short-footed  Ungukta  of  the  Eocene  of  Wyoming,"  which  was  read 
before  the  American  Philosophical  Society  on  the  SIst  of  February,  1873, 
This  is  a  long  and  welUilluntraied  memoir,  and  it  deals  especiiJly  in' 
LoiolojAodaa  eonrntm,  n  species  nhich  the  author  especiallj-  dunui. 
denls  very  fully  with  the  subject  and  its  allied  forms,  and  must  b«  Rad  bf 
all  who  are  interested  in  the  subject.  The  other  papers  of  this  nuthcs  ait 
"  On  the  Flat-clawed  Cartiirora  of  the  Eocene  of  WyomiDfr,"  read  {t«  llA' 
same  Sodety)  April  Jth  ;  *'  The  Oet«olo|ty  of  Xk»  Eitiiict  Tapiruid  Hyi^^ 
chyus;"  "On  Some  of  Professor  Marsh's  Criticisms;"  and  lastly  "' 
the  Primitive  Type  of  the  Orders  of  Mammalia.  Educabilia."  Wa  tiaej 
that  Professor  Cope  does  too  large  an  nmount  of  work,  for  we  imngine  tb^ 
of  all  subjects  thnt  of  ^nlofcy  requires  the  utmost  con>-ideradun,  which  w 
think  he  hardly  gives  to  nil  his  subjects.  Nevertheless,  we  thank  him  lil 
sending  us  these  several  valuable  works. 

Inipiementt  lij  Ihe  Jliier  Drift  at  Trent>m,  A'eio  /rrwy.— Ur.  C.  Abbott 
has  sent  us  el  psper  on  this  subject,  which  he  bai  reprinted  from  Al 
"  American  Natumlist  "  (.\pril,  187;tJ,  It  b  of  considerable  iiit«rMl,  ■  ' 
we  think  it  establishes  its  author's  ideas. 

The  Lateral  Sranchtt  of  Haluiia. — In  a  psprr  in  the  "  Geological  Usgl* 
rine  "  for  April,  by  Mr.  Carruthers,  F.ILS.,  on  Halonia  and  LepidodcudtOSi 
the  author  says  that  a  fine  spi^clmen  from  the  Dudley  Cosl-mpuuresi  n 
in  the  collection  of  the  British  Museum,  shows  the  nature  of  the  bnu 
of  Lindley  and  Huttoa's  original  species  of  Halonia.  Mr.  Ilawes  conuda 
the  alternate  branches  to  be  merely  the  impressions  of  ihe  tubercles  wU 
characterise  the  other  species  of  Halonia.  The  sperimen  which  Hr.  Oi 
ruthera  has  ligured  shows  that  these  lateral  branches  attained  to  «M 
length.  Ic  none  of  them  is  the  natural  termination  shown,  Tbe  mm  bi 
form  of  the  scars  at  the  broken  ends  indicate  that  the  hnmchoi  WMI 
prolonged. 

Thf  Bfarmg  if  thr  Lake*  of  the  NoHh-Eaitern  Alp*  on  . 
erotion  Throry. — A  valuable  paper  was  that  read  by  the  Hev.  T.  Botutty, 
M.A.,  F.G.S.,  on  this  subject,  at  the  Geological  Socieir,  April  I'th,  1873:- 
The  purpose  of  this  paper  was  to  test,  by  the  Lakes  uf  the  Salskaiilmeigal 
and  neighbourhood,  the  theory  of  the  erosion  of  labe-basiua  by  glodo^ 
which  has  been  advanced  by  Ptof.  Ramsay.  The  author  premised — 1.  nil 
■n  axtensive  glacier  could  not  exist  without  a  considerable  area  to  Mp|ilT>t 
3,  That  imder  no  circumstances  could  a  glacier  excavate  a  clilf  of  coiuBdaN' 
able  height  (eay  1,000  feet)  approximately  I'erticnl.  ^1.  That  owing  to  tbs' 
proximity  of  the  regions,  a  theory  of  excavation  which  applied  ] 
Western  and  Central  Alps  ought  to  be  applicable  also  to  the  Eastern  .Upi^ 
Sinco  then  these  lakes  either  bad  at  their  heads  preglacis]  cirqu««  (tlivr 
cxistenco  uf  which  was  incompatible  with  much  erosin-  power  on  th«  | 
of  a  glacier),  or  were  beneath  aharp  and  not  greatly  elevated  ridg«a  of  n 
the  anthor  concluded  that  they  had  not  been  excavated  ptimarily  by  (flam 
Jie  ci)nsidei«d  a  tar  mute  probable  eiplimatjon  to  be,  that  thn  ^mltr  U 
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H*  vere  parts  of  ordicarj  tsUuje,  e^ccavaled  by  lain  imd  rivers,  the  beds 
rwl^ch  bad  undtfrgone  diBtuibnnces  after  the  Tallejr  Lad  assumed  approxi- 
Mdj  tt«  preseot  contour.  He  sbowed  iliat  the  lakeH  were  in  raoat  coses 
iMfitoined  at  their  present  level  by  drift;  and  that,  while  in  a  region  ao 
ulgect  to  slight  disturbancea  as  thf>  Alp.',  po^itlre  evidence  lor  his  theory 
'Duld  be  almost  impoesible  to  oblain,  no  lahe  olTered  any  against  it,  and  one, 
k  Koaigsee,  was  very  favourable  to  it. 

Death  of  Lady  LytU.— On  the  24th  of  April,  died  Mary  Elizabeth,  the 
rife  of  Sir  Charles  Lyell,  BarL,  in  the  GGth  year  of  her  age.  l>Ady  Lyell 
na  tbe  eldest  daughter  of  Leonard  Homer,  Esq.,  F.H.S.,  a  prominent 
Bamber  of  the  Geological  Society  from  its  foundation  down  to  bis  death  in 
I8«t  In  \W2  she  was  married  to  Sir  Charles,  tbun  Mr.  Lyell,  and  ever 
ibee  constantly  accompanied  him  in  his  several  geological  visits  to  North 
Imerica,  as  well  as  on  almost  all  his  journeys  on  the  Continent  of  Europe 
s  well  as  in  England.  Lady  I.yell  entered  warmly  into  the  scientittc 
iQisails  of  her  husband,  and  keenly  appreciated  the  continual  changes  and 
dvances  in  geological  knowledge.  By  her  energetic  asMslance  in  writing 
raa  dictation,  the  labour  of  bringing  out  the  several  editionsof  the  workaon 
'wlogy,  by  Sir  Charles  Lyell,  was  materially  lessened ;  and  scarcely  a  proof 
leet  was  finally  sent  off  to  the  printer  without  being  ttrst  submitted  to  her 
ir  criticism  and  approvitl.  In  this  way  one  of  the  last  acts  of  her  life  was 
■  read  o»er  the  concluding  cliapter  of  the  fourth  edition  of  the  "  Antiquity 
rMan,"  just  published.— (VeoitsiiW  Magaziiie. 

On  Hottupi*  sericau,  and  on  the  Ittlalioiufhips  of  Ihe  FitA-Genera 
Unupia,  Cyalhatpin,  and  Scnphatpin,  is  a  paper  in  the  "Geological 
jigaiine"  for  June,  by  Mr.  E.  Kay  Lankester,  B.A.  It  is  a  paper  of  some 
ngtb,  and  of  such  a  nature  that  it  could  not  be  ubstrncled  in  a  convenient 
1^.  But  it  is  a  paper  well  worthy  of  perusnl,  and  it  will  be  found,  we 
link,  that  Mr.  I^ankester  is  fully  justified  in  the  somewhat  severe  terms  he 
lee  in  spealdn);  of  Dr.  A.  Kunth's  labours. 

The  Ancient  GIm-itn  of  the  Sterrn*.— Professor  J.  Le  Conte,  of  California, 
IB  an  excellent  paper  on  this  subject  in  "  Silliman's  American  Journal " 
r  iltty  last.  It  has  a  map,  and  is  worthy  of  perusal.  The  author  himself 
jB  that  during  the  past  summer,  in  company  with  several  young  men, 
oatly  students  and  graduates  of  the  University  of  California,  he  spent 
me  ibuc  or  five  weeks  in  camp,  among  the  high  Sierras,  examining  the 
aeee  of  the  ancient  glaciers  of  that  region.  Two  years  ago  he  carried  a 
milar  party  over  nearly  the  same  ground.  In  addition  to  what  has  already 
>en  made  known  by  the  Geolt^cal  Survey,  be  observed  many  phenomena 
hich  he  thinks  cannot  fail  to  interest  geologists  and  physicists. 


A  Xowl  Traction  Engine,  which  seems  to  do  work  over  «  considerable 
lace  of  ground,  and  yet  has  no  ordiuaiy  steam-producing  power,  1: 
•scribed  in  a  recent  American  Scientific  Journal.    The  machine  consina  o; 
strongly  made  cylindrical  reservoir,  enclosed  in  a  very  thick  clothing  o 
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ftlt  nnd  oiber  motciinl  to  preveiit  losa  of  hent  by  rndin'ion.  Ciainpettd, 
wttli  the  lessTToir  is  n.  stenin  engine  vliich  acluate&  tlie  «xle  of  tbe  dririttg 
wheels.  Before  stnrting  the  resenoir  is  cbnrged  iriib  vhtj  lii^bty  liesled 
wntet  fnjiu  a  stnlionnry  ileam  boiler,  the  heat  being  siicb  thaX  a  bi|,'h  tl 
preMure  is  piuiornled  in  llie  reservoir.  Aa  Ibis  pi«seur«  is  reliovej  by  tl« 
exit  of  tlie  stenm  into  the  engine,  a  portion  of  tbu  yatn  in  tbr  reaerrolt  il 
coavertod  iolo  Bteiim  by  tbe  bent  with  which  it  iseiirchdrged.  Thin  criamr* 
eion  contiuuea  until  tbe  teniperntiiie  of  tbe  wnler  foils  to  '212^,  uni  Ut 
ninchine  chu  tbercfore  be  operated  during  <be  intervnl  until  nearly  ti 
point  is  rcftchcd.  The  experiraenls  wbich  wern  made  consisted  in  clitiighf 
ibe  reservoir  of  tbe  nincbine  with  hot  nnter  having  a  temperature  of  3 
nbich  yielded  n  slenm  pressure  of  14>5  poundti  per  squani  inch,  Mid  ibn 
running  the  locomotive  Hir  n  distnnce  of  fix  miles  on  the  track  of  A* 
Cuuej  IiUnd  Unilwar.  Uurinir  the  first  hitlf  of  the  janmejr,  whicItinU 
nccomplished  in  15  niiniitvs,  tbe  prpsaure  fvU  to  DO  pminds;  and  ittllit 
expirntion  of  tbe  trip,  whinh  occupied  SH  minuter,  tbe  (rnuge  showed  bulBt 
pounds,  tbe  rsto  of  diminution  bein^  much  im>re  rnpid  under  high  |iiiniini 
IbHn  tvben  tbe  name  hnd  bci'ome  lowered,  The  »pt<ed  Mttnined  v»  tw«ln 
miles  per  hour,  tbe  burden  being  n  single  six  tun  cnr  fur  ^'j  pARsengeiii ;  in 
^ere  nssured,  however,  that  the  snnie  time  hod  been  mode  with  tnro  etnii 
containing  70  pernons.  In  Aclunl  use  it  is  proposed  to  loi'ttH,  at  the  leu 
or  other  points  of  tbe  line,  il  aulficient  number  of  sbitionary  boiler*  I 
which  the  locomutiie  may  be  charged  or  its  power  renewed  when  Axkaoalti 
An  Imlrumait  for  Meamring  FibiVK. — Ilerr  J.  Bobm  coniniuuiciilei  ts 
the  "Industrie  Blatter''  pnrlieulnra  of  nu  instrument  invented  byUtsl^' 
■neuuriog  tbe  dininelen  of  fibres  of  wool,  silk,  and  aubalnnoes  of  n  t 
nature.  The  method  of  cutting  across  tbe  fibre  cannot  ba  relied  on,  a 
ftlmost  impossible  to  ainlie  tlie  cut  perfi-clly  vertical,  and  the  alighWC 
deviation  towards  obliqnity  will  give  an  ermneous  result.  A  better  modeu 
to  stretch  the  fibre  to  get  tid  of  the  kinka,  and  to  turn  it  on  its  axil,  M  i 
were,  under  n  microscope,  so  thnt  the  Tarintions  in  its  diameter  mtt 
distinctly  observed,  and  measured  with  the  micrometer;  its  whole  lea|l 
also,  should  be  passed  under  tbe  object  glasa.  For  this  purpose  an  ingenliA 
little  instrument  bos  been  conMructed  by  Mr.  Boh m.  Tbe  inventor  fbrti 
that  it  not  only  lins  answered  all  the  purposes  for  which  lie  designed  It,  b 
has  been  useful  iu  ways  that  he  did  not  expect.  It  wna  found,  fur  inataDC 
that  a  hair  ordinarily  appeared  to  be  unequally  thick  in  various  parts  et  ill 
length ;  this  was  owing  to  the  long  and  ohort  diameters  of  ila  oval  i 
combg  allerofttely  under  the  vision,  and  tbe  cause  of  the  appearance  WMd 
OQce  revealed  by  tbe  instrument.  And,  ngain,  the  uuifumi  dmrease  In  11 
diameter  of  a  hair  towards  ila  point,  and  the  irregulnrit  t  and  innqualit;  a 
fibres  of  wool  from  eick  aheep,  hare  been  rendered  lirible.  It  liaa  ba 
found,  too,  that  swellings  and  knots  in  oibtirwise  straight  llbresorepnidac 
by  overstretching  in  the  inotrument,  and  tbe  value  of  the  arrang«meath 
untwisting  the  tihrei  was  htro  shown,  for  the  hnol^  bi^pin  tit  uncntl  tt 
moment  one  end  of  the  fibre  was  turned.  A  figure  of  this  insiruneiil  I 
given  in  a  recent  number  of  the"Seienlilio  American." 

7*1^1  Rttidancr  ofthr  ITuUt  of  Shiftt  to  Hotting  MoTtmmU.—.K  mvmnr  4 
thia  important  subject  has  been  prwenittd  to  the  French  Acadecnjr  tff  1 
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Sertin,  and  it  is  tliiu  reported  on  br  the  C: 
rhe  author  gires  in  his  memoir  tbe  n 
lecre&?e  of  rolling  in  calm  water 
«ferred  to^  and  the  measurement  of 

oiaximum  amplitude  of  rolling  is  noc  grffifVT"  zz  :zjftr«a^.^   -:.r»  i-m 
regard  to  the  importance  of  their 

maximum  amplitude,  which  M.  Bertia  prnose*  v  aZ.  "Oji*  m  Juiirt.  ici  'Zi*^ 
mean  and  habitual  amplitude  which  he  eali  zia  bprtr.vn.    il..l  'vi:.\3. 
relatively  reduced,  maj  bo  called  br  r^n-  mt  za^  ri:i**=it«    -msLTiulllr;  . 
rhere  are  ships  of  great  maximuB  roCbkr  tat  uf  gnaf.  naynTn   tuUsc- 
agitated  and  quiet,  which  must  fr:)!  he  ecnrr.mtZt»st  -rx^  «xi3»  izivaou*  lOii 
renr  stable :  for  Teiy  stable  ships  a?e  h.  mbuilmL.  *r-7  iiivrx  k:=;«cki  if 
rolling.    To  ascertain  the  laws  of  qgycv  zi  lOLSic  .*  ^  inv^^vwr*  v.  iii<»- 
sure  both  the  waves  and  the  rolling :  sai  'm  zac-iouez  2L  Zr-r-in  wm  ^;r 
this  is  one  somewhat  similar  to  that  vnd  17  1&.  J.TiriiXriL    j:  s-.viMiira    f  rsr^ 
pendulums,  one  of  which  tahes  ^  seeociS*  acii  ~j«*  *.r:ii>r  ia^'  %  ^pmntt  ji 
necillation.    Suppose  a  ware  of  o  Koobd^.  :ai»  >d=ivi  -/  :iii*  jorz^.  vaitiiuun 
will  be  ten  times  its  duration,  that  '.£  il*  «T;i."-«r  i  -.*arli.     Ir  -ji«  cf*  2,1; 
too  far  from  the  axis  of  rotatioQ  ci  th-t  r.HEsr  ii***'  "t"!!  tlits  -r-  -.i  ,T»i-r*ru» 
to  the  ship's  vertical  longitcdlsal  pliii^  ti*  ±rr  -.nt*  \ia  w^-'Mt^,  r-uiar. 
the  second  the  relative  rolliaz  'i^u^  scJ^  -.c.  ^i.-^  ii'nuu    tT  li-*  -vi-y-* .  ir-.- 
vided  always  (for  the  eecccd  assi?rti:c    ti.*  iia»*r->»'  »!-♦  -.c  "ii»t  -ri-*  u-*  ;:-.n- 
siderable  with  reference  to  the  voli^.*  'i  i.iZ  Mrrj*-:  1-  .:l     Ti-*  iifi^r*!:*^*^ 
of  these  two  rngles  will  be  ih*  inilluTJ'tt  -.f  ii»*  w»iL     T.-b-.-.::-!  ^•ra»*{j 
lixed  at  the  extremities  of  *q-:al  n.ii;  iii?*  rv-  v;r^*<»  -r-iici  •:»;-    i»t  -ywilj 
examined  and  di<cuseed.    The  CViz^i  w»*-  «i-«  ii**  *  V^n::-*!  y^-r^"   -f 
May  00,  speak  of  >L  Bertin'«  mtzL.lr  a  :«aiir  "z»i  A  •^-*i.-ii:f*ri>.lA  Lzj*?***.. 

A  Xew  JFarm  of  MitraiUe>im. — W*    ir»    iir '.rur^i    ".7  :;*  "*  Sii*^--.; 
American"  of  April  12th,  that  »j=i*  :-vr»4tl^  --uL:  Lxr*  -. -.::4  r^cr-ij 
been  made  at  the  Ilolske  ^lai-i.i::'^  W-i.^.   tT-$  ^Sz^rrr  ^z^^^.u  :a  N- 
York  city,  of  a  new  ndtrailleuAe  :nT«.ti*d  by  Ifr.  J.  P.  TajL-.r.  -f  T*s.i.*! 
The  experimental  gun,  the  first  coastn.r^.  v*a  b'lflt  at  th-^  ibcTe 
liahment,  and  possesses  a  number  of  ertzrely  n<^TtI  f(»a;2r»:>,  well  calculated 
to  make  it  a  very  formidable  weapon.     It  has  tw*tty-f-.»ir  barrels,  which  by 
simply  turning  a  crank  may  be  diicharTed  en  fwtiSad^  cr  all  at  otii^.     The 
loading  mechanism  is  especially  in^ecioos.  an"!  coasi§ts  in  a  magazine  of 
cartridges,  placed  in  rear  of  the  gun,  frr.m  which  four  rotating  chambers  are 
fed  in  succession.    The  contents  of  each  cbambeTf  as  it  comes  even  wiUi  the 
ends  of  the  barrels,  are  discharged  in  turn  until  the  reservoir  is  exhauste<?, 
when  a  new  and  filled  receptacle  may  be  quickly  subfltituted  :  7(»  rounds 
per  minute  can  be  fired  by  fusillade,  or  1 ,000  in  broadside.    The  machinery 
is  simple,  and  so  arranged  as  to  be  well  protected  from  the  etfects  of  shot 
striking  it.    The  gun,  which  is  exdting  no  small  degree  of  interest  in  mili- 
tary  circles,  is  at  the  present  time  undergoing  a  series  of  careful  tests,  the 
results  of  which,  together  with  a  full  deinrription  and  engraving  of  the  piece, 
will  shortly  be  published. 

Prewrvation  of  Corriy  Grain,  Hay,  and  Seed  from  Mildew,  Heating,  4*c. — 
Tbe  object  proposed  to  be  effected  by  this  invention  is  the  important  one  of 
protecting  com,  seed,  and  similar  commodities  stored  in  bulk  from  heat 
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whicli  occaMon  the  loss  of  thousand*  of  p 

3  such  produee.     This  appamtun,  which 
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4.  Fnni«l-shBp*d  ventaator.  u.  Saclroo  (if  perppndicnki  rjllodor  nith  I 
bolu  or  perforsliom.  C.  Socliotn  of  lioriionliil  cjlindfre  ■" 
terior  (vipes  fur  keeping  ap  the  cirnUlion.  b.  Uontli  or  i.';"'r.iiii;  of  pipi 
r.  Sbindardi  tor  vupporting  Iowot  horiioDlU  pip«>  :>riii 
o.  Itmcr  (ip«nings  nf  pipes  D.  n.  ^  compartmunl  iti 
oonuiaing  till*  gnun,  ased,  &f..  with  the  (PpAtniut  Inti-' 
of  chip.  s.  Spoufcw  chBTnicallj  pi«pai«d  for  puriiyiuc  ' 
Ihn  c^badsBL  K.  Supp<nt<  for  iha  oppor  horitoni*!  pijw. 
if  ''lAtt  B  when  il>B  !nt«io\  xm\\\Mjat '» i 
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most  auoeeaBful  and  simple,  is  tetmed  the  'f  Anti-Mildew  "  Grain  and  Seed 
Fhytector,  and  was  introdneed  a  short  time  ago  (twelve  months)  bj  Messrs. 
Adatt  Finsiy  &  Co.,  24  Mark  Lane,  London,  being  the  invention  of  Mr. 
Jean  Methodios  Joannides,  a  Greek  Bubject,  agricoltural  engineer  and  late 
Greek  consul  of  Guirgevo,  in  Wallachia,  and  for  many  years  connected  with 
the  com  trade.  The  value  of  this  apparatus  is  considerably  enhanced  by  its 
capability  of  being  employed  at  the  present  time  for  three  distinct  purposes, 
namely :— *1.  In  ships  on  their  voyages.  2.  In  granaries,  warehouses.  3. 
For  stacks  of  hay  or  clover.^ 

Are  Hbt'-Air  Stoves  Injurious  to  Health  — This  question  is  answered  by 
the  *' Scientific  Press  "  of  San  Francisco,  which  alleges  that  they  are  when 
made  of  cast-iron.  It  says,  ^'  Furnaces  for  heating  dwellings  should  never 
be  made  of  cast-iron,  as  is  generally  the  case,  for  the  reason  that  the  un- 
healthy gases  of  combustion— 'Carbonic  add  and  carbonic  oxide — readily 
permeate  such  iron  when  hot,  and  are  thus  distributed  through  the  dwelling 
to  the  great  detriment  of  health.  The  furnace  should  be  made  of  wrought 
iron  exclusively — boiler  iron,  through  which,  when  properly  put  together, 
not  a  trace  of  those  deleterious  gases  passes.  The  expense  b  greater,  but 
not  sufficient  to  outweigh  the  health  consideration.  Wrought-iron  furnaces 
are  largely  supplying  the  place  of  cast-iron  ones  in  our  Eastern  cities.  In 
cold  countries,  especially,  this  matter,  as  a  sanitary  question,  rises  to  great 
importance ;  and,  indeed,  it  is  quite  time  that  more  regard  was  paid  to  the 
character  of  the  air  we  breathe  in  our  dwellings,  school-rooms,  and  public 
buildings.'* 


MEDICAL  SCIENCE. 


Poisonous  Inoculation  with  Dead  Blood. — The  "  Lens,"  in  a  recent  number, 
quotes  M.  Davaine's  experiments  on  this  subject.  It  is  well  known  that 
medical  men  are  often  seriously  injured  by  accidentally  cutting  themselves 
with  instruments  that  have  been  recently  used  for  dissecting  purposes.  The 
wounded  part  swells,  and  mortification  often  ensues,  necessitating  ampu- 
tation and  sometimes  causing  death.  In  order  to  determine  the  poisonous 
properties  of  this  putrid  blood,  M.  Davaine  communicates  the  result  of 
several  experiments  upon  rabbits.  The  liquid  used  was  the  blood  of  an  ox 
that  had  been  ten  days  slaughtered.  This,  by  subcutaneous  injection,  he 
administered  to  his  subjects  in  varying  quantities,  obtaining  by  successive 
dilutions  with  water  the  most  infinitesimal  attenuations.  Killing  one 
animal,  he  would  take  its  infected  blood  and  force  the  same  into  the  veins 
of  another,  and  so  on  until  he  reached  what  he  terms  the  twentv-fifth 
generation.  On  this  last  experiment  he  says :  "  Four  rabbits  received 
respectively  one  trillionth,  one  ten-trillionth,  one  hundred- trillionth,  and 
one  quadrillionth  of  a  drop  of  blood  from  a  rabbit  belonging  to  the  pre- 
ceding generation  that  had  died  from  the  efiects  of  a  one-trillionth  dose. 
Of  the  four,  but  one  animal  died — that  which  received  the  one  ten-trillionth. 
It  appears  then,  that  the  limit  of  transmissibility  of  the  poison  in  the  rabbit 
reaches  the  one-trillionth  part  of  a  drop  of  decayed  blood.'* 

The  Election  to  tlie  Royal  Society, — This  is  not  strictly  medical,  for  many 
other  professions  besides  medicine  supply  candidates  for  the  fellowship  of 
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the  Society.  Still,  u  we  have  no  genernl  sumniary  of  eTi^iiU  ialo  irhicli 
tlie  list  xboulil  come  iiBtarally,  we  Inke  this  opportunitj'  of  pub1i*tiing  It. 
It  is  one  that  coDtrnDs  some  aiuue»  which  ne  did  not  expert  O  am,  init 
(ithere  which  we  sa  certainly  did,  but  which  have  not  b>wn  jcl  tarolW. 
The  foUowinfris  the  Uat:— William  Aithen,  SLD.  j  Sir  Ak-KMid«r  Ara- 
atrong,  M.D. ;  Robert  StaweU  Ball,  LL.D. ;  John  Bcddoe,  UA.,  MJl; 
Frederic  Joseph  nnrnwell,  C.G. ;  SUtT-Captnin  Edward  Kilwii^k  Caltir, 
n.N. ;  Robert  Lewis  John  Ellery ;  Lieut.-Culonel  Juuea  Auf^ustnn  QaiA, 
C.B.,  C.S.T.;  Clements  Robert  Markham,  C.B.;  Genr^re  Edward  PagM, 
M.D.,  D.C.L.,  LL.D. ;  George  Weat  Royston  Pigott,  M,A.,  M.D.;  (Wwt 
Sidvin:  Hon.  John  WilUam  Stnitt;  Henry  Woodward,  K.O.S.,  F.Z4; 
Janiea  Young. 

Arlifirial  FArm  as  a  Dietetic  Suirfonw.— The  "  Cbemical  Nowi"  (f 
May  2^  publishes  a  letter  by  Dr.  John  Goodman,  on  thia  rompooDd, 
which  be  thinks  of  considerable  value  as  food.  It  is  formed  by  e^oil) 
nibuminous  material  to  the  operation  or  JoSuence  of  cold  water  (bt  t 
given  period ;  and,  on  account  of  tU  great  plenteouKDeBS,  ha  empinn 
the  ordinary  hen's  egg  for  its  production.  When  the  shell  is  broken  ud 
Tt-moved,  and  its  content*  are  immersed  in  cold  water  for  sointt  tweUe  biW» 
or  »o,  it  is  found  to  undergo  a  cliemico-moleculnr  chnngp,  and  to  bNonn 
solid  and  ineoluble.  This  change  is  indicated  by  the  naKuniptioti,  bjll« 
transparent "  white  of  the  ej/g,"  of  an  opaque  and  tnowy-wliite  appc^aNim. 
which  far  surpaases  that  of  the  ordinary  eg^.  The  product  and  tha  Bud 
in  which  it  ia  immersed  must  now  he  submitted  to  the  action  of  heal  la  Ai 
boiling-point,  when  the  fibrin  will  be  found  ready  for  use. 

ExpurimmU  on   a    GviUotinsd   Suhjed.  —  The   French   "  Gaiotte  B4- 
domadMre"  (in  an  early  number)  contains  an  account  of  M.  (Ma^ 
CKperimente,  detailed   thin  year  to  the    Paris    "Sod4ld  do  Bialafpi;~ 
M.  Onimus  mentioned  that  ho  had  had  an  opportunity  to  verify  wta 
physiological  facta  on  the  body  of  a  man  who  bad  been  guiUotiiied.    Ik 
exlernal  intercoetalsnise  the  ribs,  the  intemalintercostiUslower  them, dea 
strating  the  correclneu  of  Banibergor's  theory.    The  perontcua  longni  hd 
down  the  internal  edge  of  the  foot,  at  the  aanie  time  acting  to  some  «xtMI 
an  extensor  and  abductor,  as  Duchenoe  has  shown.    The  luaa  of  contnwtll 
in  the  muscles  takes  place  in  the  following  order:  Tbu  mosclM  of 
tongue,  the  diaphragm,  and  those  of  the  face,  are  the  Grst  to  fall  to  M 
to  tlectric  eiritemeot,  though  the  maaseter  holds  out  a  lung  time )  ia 
limbs  tha  exteoBors  fait  before  the  flexors ;  the  musclea  which  prc«errB  tl 
■excitability  longest  are  those  of  the  trunk.    The  form  of  miiacular  conta^ 
tion  varies  as  the  contractility  lessens.     It  is  inlerestiDg  lo  remark  that  iW 
order  in  which  tha  muacles  become  inactive  is  analogous  to  that  of, 
parnlTsis. 

Cnn  thr  Infant  digtit  Starch  f — Thia  very  important  queslii 
in  the  negative  by  an  Italian  Physician.  It  his  been  known  that  the  saltn^ 
nomly-born  animals  has  not  the  poneroftrtmsforming  starch  into  aUftr.  A 
leoi'tit  uxperimenterhaa  taken  the  pancreas  from  kittens  am]  puppies,  aoJ' 
n^certfliood  that  the  pancreHtic  juice  in  tbese  niiiraals  when  young  b,  1 
tttii  ^nlirn,  incapable  of  converting  sttircn  into  sugar.     Tlie  b«&Tin{[  of  I 
]  imiice  of  giving  Hatchy  food  lo  very  young  Infiiata  it  ot 
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bio/ysw  qfthe  Air  "/Public  Schoolt  in  America. — The  "Sanitarian,"  a 
Kew  York  JoumiU,  of  which  the  present  is  the  first  Diii)ib«r,  and  is  taott 
creditably  got  up  in  erery  respect,  lays  that  from  tbnir  public  achoaU  Dr. 
Endeniaun  obtuned  aeTcnti^n  samples  of  air,  tha  examination  of  which 
deteTDiined  the  presence  of  carbonic  acid,  varying  in  amounts  from  il.7  to 
35.7  parta  in  10,000 ;  or,  in  other  words,  from  more  than  twice  to  nearly 
nine  tiroea  the  norma)  quaatity.  The  Tentilation  in  these  buildinps  is 
generally  faulty,  and  can  be  obt^ned  only  by  opening'  ihs  windows — a 
practice  detrimental  to  the  health  of  the  children  who  sit  near  or  directly 
under  them.  The  following  experiment,  made  in  the  Roosevelt  Street 
School,  ahows  the  ineffiriency  of  veDtilating-  flues  in  the  wall  unpiOTided 
with  means  for  creatiug  Fin  upward  current.  An  examination  of  the  air  in 
one  of  the  claM-rooma  provided  with  a  TentUating  flue  wa^  made  while  one 
of  the  windows  was  opened,  and  yielded  17.2  parte  of  carbonic  acid  in 
10,000.  The  window  was  then  closed,  and  after  tha  lapse  of  ten  minutes 
another  eiaminatjou  gare  32.3  parts  of  carbonic  add,  or  an  incraase  of  Ifi.U 
parts.  The  experiment  now  became  to  the  teacher  and  children  so  oppres- 
sive thai  it  was  not  continued.  Dr.  Endemann  eays :  '■  If  the  accumulation 
of  carbonic  acid  had  been  allowed  to  continue,  we  might  have  reached 
within  one  hour  the  abominable  figure  of  110." 

MeaiuTiaff  fhe  Chut. — Dr.  Fiohlich,  of  Dresden,  gices  the  following 
simple  rules  f»r  measuring  the  chest,  with  the  useful  object  of  gecuring 
umformity  of  proceeding,  whether  for  recruits,  for  statistical  purposes,  or  foi 
personal  examinations :  "  Medical  Record,"  March  36tb.— The  person  to 
ba  examined  should  stand  in  an  unconstrained  position  before  the  phyaiciui, 
breathing  with  bis  mouth  shut,  and  should  raise  both  arms,  stretching  them 
out  borixon tally.  A  tape  not  broader  than  1  cm.  fabout  |  of  an  inch) 
should  be  placed  around  the  cheat  directly  under  the  inferior  angles  of  tha 
smpulie  bt'hind  and  the  nipple  in  front,  and  should  then  be  rend  otF,  first 
after  the  deepest  inspimtion  and  then  after  the  deepest  expiration,  and  both 
data  recorded.  The  author  then  sums  up  the  results  which  be  has  obtained 
by  this  method  of  obserration,  of  which  some  of  the  more  important  are  as 
follows.  The  average  circumference  of  the  chest  measured  in  7'io  bealthy 
men,  twenty  years  of  age,  was,  after  deepest  inspiration,  81)  cm,  (about  25 
inches),  and  after  deepest  expiration,  82  cm.  (about  32}  inches),  the  average 
play  of  the  chest  being  tlius  7  cm.  A  circumference  of  only  75  cm. 
(90|  inches),  indicates  what  the  author  calls  an  unripe  chest,  and  should 
exclude  the  person  from  military  serrlce.  A  circumference  of  750-750  mm. 
should,  under,  exceptional  circumstances,  be  considered  nulKcient  for  military 
seAice,  but  when  it  reaches  700  mm.  (.']0  inches),  if  the  person  is  otherwise 
healthy,  then  it  ought  to  suffii.'e. 

Death  vf  Baron  Jtattu  von  Liebig.~~lt  is  with  the  deepest  and  most 
sincere  regret  that  we  have  to  announce  the  death  of  this  celebrated  chemist, 
whom  our  renders  will  remember  by  the  fact  that  the  articles  which  intro- 
duced the  now  well-known  "  Liebig's  Food  ''  into  this  country  were  written 
for  this  journal  by  the  Baron  himself.  We  have,  therefore,  much  sorrow 
in  announcing  the  death  uf  thfs  well-known  and  distinguished  lavaiU, 
whom  we  saw  quite  well  aljout  a  year  since  in  a  trip  lo  Uavaria.  Baron 
Liebig  died  on  Friday,  April  18th,  at  the  age  of  siity-ciue,  in  Munich,  where, 
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fur  the  last  twenty  jean,  he  had  been  Profeesor  of  ChemMtry.  Hat 
attracted  the  notice  of  Alexander  von  Humboldt  by  a  paper  on  FDlmin 
Add,  he  waa  appointed  in  1854  extraordinary  profeasor,  and  u 
ardina:7  profeesor  of  chemiatry  in  the  Univeriity  of  Gie«8«i.  Tbero  i 
established  a  school  for  practical  chemistry  which  obtained  a  world-wid 
reputation,  and  was  attended  by  large  numbers  of  pugnls,  many  of  whol 
have  since  become  diatinfiruisbeil.  Id  18C2  he  became  P^Dfe3aorof  Cbeiniati] 
vith  charge  of  the  chemical  laboratory,  at  Munich.  His  works  oad  papa 
un  aubjecta  connected  with  chemistry  are  tery  numerous.  In  this  coDDti_ 
his  "Organic  Cbeioistry  in  its  Application  to  Physiology  and  PalholoCTi' 
"  Organic  Ohemistry  in  its  Applications  to  Agriculture,"  "  Familiar  L 
tera  on  Chemistry,"  and  his  "  Natural  Laws  of  Husbandry,"  whicbapp«arad 
in  1863.  are  among  the  beat  known.  The  hereditary  dignity  of  baron  i 
conferred  on  him  by  the  Grand  Duke  of  Hesse  in  1S4£.  In  rMenl  JMI^ 
bis  name  has  become  familiarly  connected  vitb  the  utilisation,  tu  tba  fna 
of  the  well-known  "  I.ieUg's  extract  of  meat,"  of  the  meat  of  iminiA 
slaughtered  in  large  number*  in  t^outh  America  for  the  sake  of  their  hi 
and  fat.  Hin  funeral  was  attended  by  nil  the  civil  and  military  authoriCiM 
of  Munich,  including  the  judges  and  magistrates,  and  the  proFMBomof  ^ 
coUege»  in  the  city,  as -well  an  br  a  lar^e  concourse  of  the  inbabitMila. 


METALLURGY,  MINKRAUXJY,  AND  SHNINO. 
Anahftii  of  an  Avenlurini-Orthoflaff.— This  ortboolaso,  which  ha*  btM 
found  by  Professor  Leedaand  is  fully  described  in  n  late  number  ofSilll- 
man's  American  Journal,"  is  of  a  delicate  ilpsh-n>d  hue.  which  ia  dilealrtiM|f 
to  the  embedded  crystalline  scales  of  what  has  been  supposed  to  be  gatUta 
The  stone  itxelf  ia  translucent  and  quite  colourless.  The  rvaulis  obl^alin 
two  analyses  were : — 
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African  Diam<mil  Jhut.—Kl  a  recent  meeting  of  the  California  AdadWy  1 
uf  Sciences  Mr.  Hanka  presented  samples  of  the  diamond  dep<isit  of  Sontt  I 
Africa,  brought  from  thence  by  J.  II,  Riley — ana  of  lhf>  fim  Uy«r  ithick  I 
baa  to  be  pierced  to  get  to  the  diamond  deposit,  another  of  the  A 
which  the  dinmonds  ore  found,  and  another  of  pebblci  found  OMKNUatadwilk  I 
thp  diamrmds,  The  last,  it  was  remarked,  boro  great  almitaiity  In  ikl  I 
[Mihbli's  found  al  the  mouth  of  the  Klamath  rirer,  where  micraaci;  '  ~ 
I.)     '  *  ■■.(  woe  found ;  also  al  ihu  Puscadaro,  Santa  Cnni  covnty. 
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JPmdmp  o  Conmdum  Mme. — In  a  late  number  of  the  *'  Proceedings  of 

the  Academy  of  Natural  Sdenoe,"  Philadelphia,  it  is  stated  that  Professor 

Leidy  remarited  that  he  had  Tisited  a  corundum  mine,  recently  opened  on 

the  farm  of  Mr.  George  Ball,  in  the  vicinity  of  UnionviUe,  Chester  Co.,  Pa. 

The  accumulation  is  perhaps  the  most  extraordinary  discoyered,  and  its 

extent  yet  remains  unknown.    Detached  crystals  of  corundum  have  often 

been  found  in  the  ploughed  fields  and  roadsides  of  the  neighbeurhood,  and 

also  masses  or  boulders  of  the  same  material  have  been  discoTered  on  the 

surface  of  the  ground  or  buried  in  the  local  drift  coyering  the  deeper  rocks. 

In  several  instances  boulders  of  nearly  pure  corundum  have  been  found  in 

the  locality  up  to  several  tons  in  weight    The  corundum,  as  exposed  to 

view  at  the  bottom  of  a  trench,  appears  as  the  crest  of  a  large  body  or  vein 

lying  between  a  decomposing  gneiss  and  a  white  talcose  schist    The  vein 

appears  to  extend  in  a  western  direction,  and  towards  the  east  turns  at  an 

obtuse  angle  to  the  north-east    The  exposed  portion  may  probably  reach 

twenty  or  more  feet,  and  averages  about  six  feet  in  depth  and  five  feet  in 

thickness  at  bottom,  and  is  estimated  to  contain  about  fifty  tons.    How 

much  further  the  vein  extends  west  and  north-east,  and  how  far  it  reaches 

in  depth  and  thickness,  can  only  be  determined  by  future  mining.    It  looks 

as  if  it  promised  to  be  the  most  valuable  deposit  of  corundum  ever  found. 

A  Prize  for  an  Improved  Mode  of  Burning  Coal. — The  Council  of  the 
Society  of  Arts  has  had  placed  at  its  disposal  the  sum  of  500/L,  by  an  anony- 
mous person,  through  Sir  W.  Bodkin,  for  encouraging  the  discovery  of 
improved  modes  of  using  coal.  The  Council,  on  this  account,  have  offered 
the  following  prizes : — 1.  For  a  new  and  improved  system  of  grate,  suitable 
to  existing  chinmeys  as  generally  constructed,  which  shall,  with  the  least 
amount  of  coal,  answer  best  for  warming  and  ventilating  a  room. — ^The 
Society's  gold  medal  and  fifty  pounds.  2.  For  a  new  and  improved  system 
of  grate,  suitable  to  existing  chimneys  as  generally  constructed,  which  shall, 
with  the  least  amount  of  coal,  best  answer  for  cooking  food,  combined  with 
warming  and  ventilating  the  room. — The  Society's  gold  medal  and  fifty 
pounds.  3.  For  the  best  new  and  improved  system  of  apparatus  which 
shall,  by  means  of  gas,  most  efficiently  and  economicaUy  warm  and  ventilate 
a  room. — The  Society's  gold  medal  and  fifty  pounds.  4.  For  the  best  new 
and  improved  system  of  i^»paratus  which  shall,  by  means  of  ga^),  be  best 
adapted  for  cooking,  combined  with  wanning  and  ventilating  the  room. — 
The  Society's  gold  medal  and  fifty  pounds.  5.  For  any  new  and  improved 
system  or  arrangement  not  included  in  the  foregoing,  which  shall  efficiently 
and  economically  meet  domestic  requirements. — ^The  Society's  gold  medal 
and  fifty  pounds. 

Tables  for  the  Determinatim  of  Minerals,— This  excellent  work,  which  is 
a  German  one,  is  by  Franz  Von  Kobell,  and  L*  published  at  Munich 
(Miinchen),  by  Herr  J.  Lindauer.  It  i«  now  in  its  tenth  edition,  and  is 
invaluable  to  the  student  of  mineralogy. 

Dianumds  in  Califormtm  Sands,— The  *'  Chemical  News  "  of  May  'iO,  says 
that  Professor  Silliman,  having  received  from  Mr.  Trendwell,  of  San  Fran- 
cisco, a  small  parcel  of  the  sand  resultin;?  from  the  hydraulic  treatment  of 
ores  found,  on  examination  with  the  microscope,  that  they  abounded  in  fine 
colourless  zircons  of  the  form  of  those  of  Expailly,  alon/  yjvvU  cxstXaiA  ^"^ 
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topni,  fragments  of  qunrtz,  grains  of  chromic  BCiU  (cLronio-iron  ?)  *M 
titanic  acid,  nud  (globular  bodies  of  a  very  high  refrnctive  power,  wbtcb  l( 
believes  to  be  dinmoads.  Mr.  J.  Torry,  in  a  acgle  Btunplu  of  tliH  mndl. 
■waabad  from  tbe  gold  ores  of  Nicarngun,  found  twenty  mineral  Bpecice,  ftocM 
of  tbem  very  rare. 

A  Huge  Diamond. — We  learn  from  "  SilliioaD'*  Jouniftl "  for  April,  Uitf 
H  diamond  weigbing  288^  camta,  and  of  the  first  water,  wm  found  Nov.  9^ 
1873,  at  Waldeck's  Placer,  Vaal  rivt^r,  South  Africit,  by  Robert  Spould- 
in g'a  party.  It  is  stated  to  measure  about  l^incb  in  diamatur.  If  Ihii 
■tatement  is  conlirmed,  the  Wnldeck-Spaulding  diamond  is  among  the  lorgril 
rough  diamonds  of  which  we  bave  mention.  The  Recent  weighed  4!0 
caraU  (]30i|  cut),  and  tbe  Great  Mogul  780j  carats  (270j*j  cut).  A  dia- 
mond in  tbe  posaeision  of  the  Rsjnii  of  Mnltan,  in  Borneo,  wuighi  $17 
carats ;  the  Nizom  buloogiog  to  the  King  of  Goiconda  vreigbs  340  conk 
The  '*  American  Mining  and  Scientific  Press  "  of  Feb.  3S,  girei  a  fignlf 
of  the  Waldecli-SpauldiDg  stone,  taken  from  a  photograph,  which  ihowiiU 
form  to  be  an  irregular  octahedron, 

JlerrF.  Heuenbtrg't  Mineraloptoal  Jlaearc/iei  nre  of  great  ialen«t  udtft 
not  yet  completed.  In  Ko.  11  (which  is  iif  vol.  Tiii.  of  the  "Pniceeding* 
of  tbe  Senckeiibcrg  Nat,  Iliat.  Society  of  Frankfort  "),  he  oiDtinuai  in 
cryalallograpbic  researches.  He  describeB  crystals  of  perofakita  ftom 
Pfitschtbol,  of  calc  spar  from  Iceland  and  Andreasberg,  and  others  of  t^i* 
and  axinite;  indicatlDg  for  sphene  some  evidence  of  hemimorpbiam. 


MICROSCOPY. 


Structure  of  Eiipaditcat  Argu*. — According  to  Mr.  Samuel  W»ll« 
(U.S.A.),  who  has  a  paper  on  thia  subject  in  the  "  Mintbly  Micrn*«iplr»l 
Journal "  for  Match.  He  says  that  the  valve  of  Eupodiscus  Argot  '» 
remarkable  for  its  opacity,  its  thickn<-ss  being  about  ^^" ;  it  pnMW* 
therefore,  n  beautiful  appearance  as  an  opaque  object  with  a  binocular.  Tbi 
structure  of  tbe  outer  or  convei  surface  can  be  readily  made  out  with  aloW 
power.  It  is  dotted  with  depressions  ir^e^:ula^  in  siie,  shape,  and  amu>Ee- 
ment ;  between  these  depressions  the  surface  rises  in  ridges,  which  glitUa 
and  sparkle  like  freeb  soon*.  No  arrangement  of  light  (except  tratmaiittd) 
varies  this  appearance.  The  depresnions  are  unmistakable,  and,  as  appssi 
by  tbe  use  of  the  binocular,  and  the  exaininationa  of  tlm  eilges  of  (ng* 
menls,  are  pockets  extending  nearly,  but  not  quite,  through  iho  valve.  Tb* 
average  diameter  of  these  depreaaions  ia  obout  il•^£'.  Thy  loner  or  C*- 
cave  surface  is  much  more  dilTicalt  of  resolution  ;  ila  slruolun^  U  t(uit* 
diRereut  \n  that  nf  the  convex  eurface.  It  is  nearly  siunoth,  has  nn  ridgra, 
and  (probably)  no  granulation.  It  is  covered  witik  round  d.>t*,  radiaUsf 
irregulsrly  from  tbe  centre,  and  leavings  irregular  blank  spaces  bptw-tan  tU 
rows.  It  is  probably  this  surface  that  ia  &gured  by  Mr.  Slack,  who  mak>« 
no  mvDtion  of  any  difference  between  the  two  surfaces,  but  apiwor*  tn  have 
mada  the  drowing  from  a  spedmen  on  Miiller**  typen  platto.  In  my  lypta 
*^ere  are  the  eigh teen-corner  Kii)MMlisci.  and  ihrr*  otlier*,  and  tUi 
utitcJ  concaic  side  up,  which   Is  ibe  eaaii'St  muilu  t>f  lualij 
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»tMj  ID  place.  Sir.  Slacic  liiui,  however,  exjireseed  hU  own  views  in  a  letter 
w  llie  same  Number  of  the  "  M.  M.  J." — [This  nota  was  crualied  out  of  the 
hit  Nnmber  of  P.  S.  It.] 

Microsatpicui  Fapen  of  f\t  Quarter. — Tlie  following  papers  Lavo  appeared 
dttiin^  the  quarter  in  the  "  Mouthly  Microscopical  Journal "  for  April,  Maj, 
•nd  June : — 
Some  Itemarbs  on  a  iMIniite  rinnt  founil  in  an  Incrustation  of  Carbonate 
of  Lime.    Ky  li.  L.  MaJdox,  M.U.,  II.F.U. M.S. —Notes  on  tba  Micro- 
SpcctroHcope  nnd   Micruscope.     By  E.  J.  Gayer,  Surgieon  II. M.  Indian 
Annj. — Od  tlie  Structure  and  Function  nf  the  Ilods  of  the  Cochlea  in 
JIan  and   other   Mnnimala.      By   Urban   Pritchard,   M.D.,  F.R.C.8., 
DenioDBtrainr  of  Physiolojti",  King's  Collepe,  London.— A  New  Formula 
for  ft  Microscope  Object-Glftss.    By  F,  II.  Wonham. — Profesenr  Smith's 
Cnnipectua  of  the  Diatoniacem.     By  F.  Kitton,  Norwich, — Hair  in  ita 
MicrtMCopiml  and  Jledici>-I.*i^l  Aspects.     By  Dr.   E.  Hofmann. — A 
New  Callidinn ;  with  the  Result  of  Experiments  on  the  Desiccation  of 
Rorifera.     By  Ilenrj  Dai-U,  F.H.M.S,— On  Agchislcus  Plumosiis.    By 
£.  I'nrtitt. — An  Apparatus  for  Obtaining  the  "  Bslsnm  "  Angle  of  aor 
Objeclire.     Ily  Ilobert  B.  Tolies,  U.S.  America.— On  Bog  Moasea.    By 
K.  Bnuthwaite,  M.D.,  F.L  8.— Binoculars  for  tlio   Highest   Powers. 
By  F.  II.   Wenham,  Vice-President  R.M.S.— PTOfessor  Smith's  Con- 
•pectus  of  the  Iliatoniiwefe.     I!y  Professor  11.  L.  Smith. — A  New 
Method  of  Preserting  Tumours  and  certain  Urinary  Deposits  during 
Tniseportfltion.     By  Joseph  O.  Richardson,  M.D.,  Microscopist  to  the 
Pennsvlrania  Ilospiia!.— On  an  Entoioon  with  Ovn,  found  eucvsted  in 
the  W'lwctes  of  a  Sbeip.    By  H.  L.  .Maddoi,  M,D.,  H.F.R.m'.S.— On 
the  Development  of  the  Face  in  the  Sturgeon  (Accipeneer  Sturio).    By 
"W,  K.  Parker,  F.R.S.— On   Cutting  Sections  of  Animal  Tissues  for 
Microscopical    Examination.    By  Joseph    Needham,  F.R.M.S.,    Sec, 
Demonstrator  of  nistology  at  the  London  IIoBpilal  Medical  College. — 
Remarks  on  the  Aperture  of  Uhject-Qliusea.    By  Assist  ant- Surgeon 
J.   J.    Woodward,  U.S.   Army.     With  a  Note    by  F.  H.   Wenham, 
V.P.K.M.S.— Remarks  on  Mr.  Henry  Davis'  Paper  "  On  the  Desiccation 
of  Rotifers."     By  C.  T.  Hudson,  LL.D. 
A  AV(c  Aticroicopic  Ol^'ecC  Glim. — A  paper  of  Mr.  Wenhsms,  V.P.TLM.S., 
<ni  this  subject,  has  appeared  in  the  "  Monthly  Microscopical  Journal "  for 
April.  It  is  of  CdDuderable  interest  and  of  some  len^rth,  but  the  author  says  that 
"  it  is  of  necessitj  incomplete,  for  want  of  definite  information  concerning 
the  optical  properties  of  various  kinds  of  glass.   Data  obtained  from  working 
them  into  small  lenses  furnish  only  a  rough  approximation  to  the  mean  dis- 
persive power  of  the  combined  flint  and  crown  baring  the  best   apparent 
effect.     Of  the  intermediate  rays,  little  can  be  known  beyond  the  mere 
appearance  of  more  or  less  of  a  secondary  spectrum.     Nothing  ofimportance 
has  been  published  since  Frniinhofer's  Table,  containing  the  refractive  in- 
dices for  each  of  the  seven  primary  colour-tiues  of  the  spectrum  for  ten 
kinds  of  glsM :  great  advance  has  been  effected  since  that  date  in  the  manu- 
facture of  optical  glass,  a  most  complete  collection  of  which  of  every  varie^ 
baa  beeu  made  by  the  Bosses  up  to  tha  present  date.     Selected  specimens 
from  this  will  be  worked  into  prisms,  and  the  relative  spectra  mapped  out 


32€  FortTLAn  sctESCt  iirftW. 

bj  ih^  Frniiahofer  lines,  leadioa'.  it  is  ho{>e<I,  In  the  dticaverj  of  n  comliloii' 
tion  orcTOwo  oud  flint  gln«s  nhich  sbnll  be  free  from  Kcoiidary  rpoctrum  or 
nbtolutelj  achromntic.  The  i«sul[  of  IhU  invesligatioD  will  be  tlu-  aubjrrt 
of  a  future  comiminiciition." 


PHYSTCS. 

WhiU  M  a  TacAj/nuier  '—This  question  ia  Muwered  by  n  p»r»gTnp!i  in  » 
KCenI  otimber  of  "  Lei  Jlondes,"  in  which  M.  Dupooc  gives  an  account  of 
nn  instrument  whiph  nppeira  to  be  devised  for  the  puipose  of  renditiog  Ihe 
teaching  of  geametrj  a  rapid  And  pleusnnt  course  nt  echnoln.  il,  L«^ut  bw 
pven  some  lecturea  to  prove  this  al  Clerniont-Femuid,  the  result  heinjf  th«t 
the  Maire  and  the  lirctciir  hnve  dccidwl  that  tachjtnetry  xhall  be  iittroducti 
into  the  echooU  under  (heir  contiol.  Tlie  instrument  i»  made  in  tbiw 
dUTerent  hebs,  at  the  price  respectively  of  10,  21,  and  100  fmncs ;  it  b  for 
■ale  at  41,  Kne  J.  J.  Eou$f<>iiu,  Pivis. 

TenipcratWf  of  Antic  Sia  near  .S/HC;A«-^n.— Captain  J.  C.  Well*  git« 
the  results  of  his  experience  on  this  subject  to  the  '•  Proceedings  of  lb* 
Kojal  Society  "  (HI).  He  records  a  very  curious  result,  vii.,gi»duttliocrou« 
of  temperatnni  at  great  depth.  Od  July  13th,  when  in  Sff  17'  N'.,  tai 
when  the  vessel  was  fixed  in  the  ice,  the  temperature  grdilually  incntaied  to 
e*°  F.  at  a  depth  of  000  fathoms.  These  facts  indicate  the  southward  iow 
of  a  vast  body  of  warm  wat^r.  It  cannot  be  said  that  the  hciat  is  deriv«d 
froin  the  Gulf-stream,  because  nowhere  in  its  course,  even  iu  such  la!itud« 
as  C0°  or  00",  does  it  acquire  so  high  a  temperature,  even  at  th«  auifu*; 
and  it  ia  highly  improbable  that  the  general  warmth  of  thi.-  ocean  alon^  Ctt 
we«t  coasts  of  North  Europe,  on  the  shores  uf  Norway,  cnuld  possibly  bt 
supplied  by  the  limited  body  of  wnmi  water  which  leaved  the  Outf  d 
Florida.  If  the  whole  of  the  Gulf-stream  water  were  spread  otbt  tbc 
warm-water  area  in  the  north,  ita  depth,  even  allowing:  the  meet  inxnl 
esliniflle  for  its  volume,  would  not  exceed  10  fathoms :  whurvas 
water  of  42°  F.  occurs  to  the  depth  of  400  fathoms  in  this  region,  andDoctk 
of  Spitzbergen  it  is  found  as  high  as  64°  F.  at  000  fatboius.  If  it  be  «di 
that  this  temperature  is  due  to  the  northward  drifting  I'f  th<i  AUaatiB 
from  warmer  localities,  we  are  met  by  two  difficulties,  of  which  one  la,  it 
the  aoundings  obtained  by  Carpenter  and  others  gave  tt^iporatnree  ma 


below  04°,  and  the  other  is,  that  the  waters  flow  south,  not  north.  V( 
action,  or  a  warm  mineral  spring  rising  from  Ihe  orean-botlom,  am  I 
some  i^  imagined  lu  he  the  cause  of  tbs  temperature  of  Ui" ;  but  Ihm 
no  evidence  uf  either  of  these  agencies,  and  it  is  quite  reasonable  to 
any  other  feaiiblij  causfc  Passing  over  the  discovery  of  84°  F.  at  I 
depth,  we  still  have  to  account  for  the  wal«r  of  42°  F.  Aowinfi  snuthwi 
u  evidenced  by  the  iocrcMe  of  ila  temperatun  ns  we  proceeded  nuithwa 
JTait-lm^t^  of  Sotiml  m  Oatet.—VToti!Hat  8.  M,  Mayer  saya  that  b* 
bung  up  b  his  lecture-room  before  the  students  a  series  of  gum-tubta  hw 
lengths  of  i,  1.1^,2,  2i,  3,  *c.  wave-lengths  of  diffewnlDolefc  TUli 
forniiug  any  one  of  tJicse  series,  are  used  with  the  organ-pip*  and  n»m 
corr  '  to  their  n<>t«  ;  FUid  rS   tliey    arc  aucceasjvely  adapted  to 


acxsaiTinc  summakt. 


387 


TWiDtAoTy  thej  cause  the  serrations  of  its  flame  suooessiTely  to  coincide  with 
ind  to  bisect  those  of  the  organ-pipe  flame.    Students,  he  says  (^*  SiUiman's 
American  Journal  *'),  after  such  exhibitions  do  not  depart  from  the  room 
with  their  usual  scepticism  as  to  the  existence  of  an  acoustic  waye-length, 
but  look  upon  the  tubes  as  measures  of  actual  entities. 

The  Blue  Colour  of  Sky ;  Us  Cause.    M.  Colas  (in  *'  Les  Mondes ")  first 

refers  to  the  blue  colour  exhibited  by  the  pure  water  of  certain  lakes,  and 

says  that  it  is  due  to  the  therein  dissolved  or  very  minutely  divided  gela- 

doous  silica,  quoting  as  instances  the  lake  of  Geneva,  the  water  of  the 

d'Huis,  and  more  particularly  the  water  of  a  source  near  to  the  Mont-Dore 

(D^partement  du  Puy-de-D6me),  which  water  is  even  bluish-coloured  when 

phiced  in  a  white  glass  decanter.     The  blue  colour  of  the  sky  is  referred  by 

the  author  to  the  same  cause,  viz.,  very  finely  divided  gelatinous  silica 

(hjdrated  silica)  kept  in  suspension  in  the  clouds  on  account  of  its  great 

lightness. 

Spectrum  of  the  Aurora  Borealis, — An  attempt  has  been  made  by  Ilerr 
Vogel  to  identify  the  spectrum  of  the  aurora  with  that  of  air,  and  he  has 
arrived  at  results  which,  if  not  absolutely  conclusive,  render  the  identifica- 
tion at  least  probable.  The  author  emplo3'ed  a  direct  vision  spectroscope 
inth  five  prisms,  collimator  and  observing  telescope,  which  last  by  means  of 
I  micrometer  screw  could  be  moved  so  as  to  bring  different  parts  of  the 
tpectrum  into  the  centre  of  the  field  of  view.  The  distances  between  the 
ipectral  lines  could  be  read  off  in  fractions  of  a  revolution  of  this  screw. 
By  repeated  measuremen.a  of  about  100  lines,  aided  by  Angstrom's  atlas, 
^6  micrometer  readings  could  be  converted  directiy  into  wave-lengths. 
^th  thi^  instrument  Vogel  determined  the  wave-lengths  of  7  lines  with 
he  following  results : 


Waye-tength 

0  0006297 
0-O005i509 
00006390 
00005233 
0-0006189 

0-0005004 
0O004694) 
0O0046631 
0<X)04629J 


Probable  error 

0-0000014 
0-0000002 

0-0000004 
0-0000009 

00000003 

0-0000003 


Remarks 

Very  bright  band. 

Brightest  line. 

Very  faint  line. 

Pretty  bright. 

Bright  where  the  red  line  appears ; 

otherwise  faint. 
Very  bright. 
Broad  band  somewhat  less  bright 

in  the  centre ;  very  faint  where 

the  red  line  appears. 

Pogg.  Annal.  CXLVI.  569. 


TTie  Relation  between  Heat  and  Electricity, — This  subject  has  received 
liscussion  from  Mr.  F.  Guthrie  in  a  paper  which  he  presented  to  the 
iloyal  Society,  and  which  is  published  in  an  early  number  of  the  ''Che- 
aical  News."  The  author  says  that  it  is  found  that  the  reaction  between 
n  electrified  body  and  a  neighbouring  neutral  one,  whereby  the  electricity 
n  the  neutral  body  is  inductively  decomposed  and  attraction  produced, 
undergoes  a  modification  when  the  neutral  body  is  considerably  heated. 
Jnder  many  circumstances  it  is  found  that  the  electrified  body  is  rapidly 
nd  completely  discharged.    The  action  of  discharge  is  shown  to  depend 


munlf  upon  tlie  following  conditions: — (1).  Thn  tempenttire  of 
discbarging  bodj,  and  iU  digtance  rrom  tlie  electrified  one.  (2.)  The  Datiu« 
(  +  or  — )  of  tbe  Iitlter'a  electiicitf.  With  regard  to  (1),  it  U  ahoirn  thtt 
th«  dischnrging  power  of  a  hot  body  diminiBhes  with  its  diatxice  ud. 
iucfeases  with  its  temperature.  But,  coccenun^  tha  teiuperuti 
proved  thut  the  diacharpng  powei  of  a  hot  body  does  not  depend  upon  On 
quaolitf  of  heat  radiated  from  it  to  tjie  electrifii>d  body,  but  chieflj  upon 
its  quality.  Thus  a  wbite-hot  platinuni  wire  coaneoti^d  witli  the  earlb 
ma;  exercise  an  indefioitelj  greater  dischartnng  power,  ni  tbs  «aiB» 
distance,  than  n  hirge  mass  of  iron  at  100°  C,  though  the  Inlli 
more  heat  H  the  electrified  body.  The  rest  of  the  paper  ia  of  tno  gmt 
length  to  admit  of  a  brief  abatract. 

A  neat  modf  of  vmiiiwjiHg  Bunaeii'i  Flnmc  for  Tettiag  pHrpofa  luu  bMB 
Huggested  by  Mr.  U.  Huaon  in  a  letter  to  the  "  Chemicnl  News  "  (Mn;  S3ri}. 
In  pnnciple,  this  method  Ja  similar  to  that  of  the  llunat-n -stick  ncoDH 
mended  iu  some  of  the  recent  text-book»,  but,  he  thinks,  will  be  found  to  bt 
an  improvement  on  it,  both  iu  neatness  and  delicacy,  and  also  in  exptji- 
yonsneSB,  A  tbiu  piece  of  platinum  wire  is  taken,  and  a  small  double  loop 
or  cage  two  or  three  mm.  in  diameter  made  ul  one  end.  This  Iw^b 
moistened  with  water  and  then  dipped  into  powderfd  cream  of  tartar,  I 
small  portion  of  which  will  adhere.  On  healing  for  a  few  second*  in  A* 
reducing  zone  of  the  Bunaen  flame,  the  cream  of  lariar  will,  of 
converted  into  a  mixture  of  carbon  and  potassium  carbonate.  All  tbatM*' 
remains  to  be  done  is  to  dip  this  poroua  mass  of  carbon  into  a  soluti«ii 
the  Bubitance  to  be  tested,  or  (in  the  ease  of  a  solid  body)  to  moisten  it 
water  sod  attach  a  grain  or  two  of  the  assay  to  it,  and,  having  fine 
off  the  moisture  by  holding  the  wire  at  some  distanct!  nbuve  the  flatM 
insert  the  carbon  tip  into  the  upper  reduciog-  flame  for  a  fow  monivnlA 
the  solution  of  the  nssar  be  concentrated,  or  if  a  solid  portion  ba  used,  At 
redaeed  metal  will  be  plainly  visible  to  the  naked  eye  ;  hut,  in  the  ci 
a  dilute  solution  heiufc  used,  the  metallic  gruns  can  only  be  well  byrul 
the  carbon  tip  in  a  small  agate  morlar  with  a  few  drops  of  water. 
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An  Improved  Ojitival  Saccharime/er  baa  been  devised  by  M,  Praimcnnid 
described  by  him  in  the  ■'Compt£S  Jtendus"  (May  ll!lh).     Hiapip 


baa  been  abstracted  by  the  "  Chemical   News,"  which   says   that 
instrument  requires  considerable  perfection  in  the  visual  organ 
exactly  the  uniformity  of  colouring  iu  the  ttvo  hnlos  i>{  the  ticld ; 
view  of  this,  some  have  sought  to  improve  on  it  by  making  the  ol 
depend  on  perceiving  a  slight  difl'erence  between 
M.  Frellet  and  M.  Comu  have  suggeGt«d  means  of  effecting  thia.     ]£.] 
mowski's  method  is  to  use  a  bi-plate  of  spar  (in  place  of  Soloirs  plata 
two  rotations),  the  face  of  separation  being  placed  in  the  principal 
of  the  prism.     He  utilises  Soleil's  compensator. 

Thf  Ft'iTuA  Acadrint/'i  lleporl  on  .V,  Bmusmetq't  Ei*ay  im  tit  T^Miy 
Wafer  Currenti  ia  lo  be  found  in  the  "  Cnmptea  Itendus"  of  April  14| 
The  committee  gave  a  somewhat  lengtliy  analysis  of  this  important  mi 
in  which  M.  Bouirinesq  treats  of  the  motion  of  waler  in  pilots  and  ia  Mi 
ebanntds— considering  duid  sections  of  various  forma,  especially  thowwUi 
f  ransidarable  breadth,  constanti  or  grtduallr 
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.mJ  llia  circiilnr  or  peniicirculnr.  Also  cusea  in  wbicb  the  loKnai  of  the 
[hannel  preseDtii  loii)ntudiDnlly  a  BeDEible  cm-vaLure — non-perm nm^nt  iiioTe- 
nifHU,  iucb  as  lliow  in  rivers  at  tiuiea  of  flooj— the  laws  which  regulnle 
ibe  prupagfttioii  of  TrnTes  Bt  the  surface  of  flowing  water,  with  the  inlliience 
of  tinpes,  friction,  curves,  &c.  The  committee  remiirk  on  the  agreement 
hlween  thi:  author's  iheoreticttl  reaullB  uiiil  tlioee  of  actunl  e:iperitnce,  and 
lYjtini  Ihe  trentiae  ns  one  of  much  practicnl  viilue. 

Cwi  One  Keutraliu  IiraJuitiont — M.  K.  1*.  I«  Roux  Btnlea  iu  the 
"Comptes  Iteodus"  of  April  14th,  ibnt  hecnu  Rl  will  neutralise  irraiiiatiou. 
Tliiu,  he  can  ate  the  circumference  uf  the  luminous  pnrt  of  [he  moon  con- 
tiauoua  -with  that  of  the  dark  part ;  or  «fo  n  flnnie  no  longer  encrnacli  on  a 
Mteen  placed  beside  it ;  the  angles  of  n'hite  squares  on  a  cb^ss  board  do 
longer  joined  by  a  white  lignuient  (indeed,  the  appearance  may  be  revetied, 
lud  dork  eqiiiirea  be  seen  joined  by  a  dnvli  ligament),  tie  points  out  that 
fur  ibe  field  of  distinct  vision,  about  the  fuivn  centralis,  there  is  no  irradia- 
lion.  From  this  spot  outwards  the  diMinctneaa  of  perception  mpidly  de- 
crwwes,  and  we  nulurally  lend  lo  equilibrate  the  sensations  at  the  periphery 
of  the  object.  If  one  of  the  horns  of  the  lunar  crescent  is  brought  into  the 
fieMot  the  /ovm  letitralit,  the  irrndintion  there  disappears;  but  by  n  peculiar 
corapensntion  that  at  the  other  bom  appears  more  than  doubled.  M.  La 
liouK  further  diecussea  the  cnte  of  oheervalion  with  the  naked  ere  (as  well 
as  with  telescopes  when  obsen'ing  transits  of  Venus)  of  a  dark  ligameal 
between  two  opaque  bodies  on  an  illuminated  ground,  and  soys  that  by 
snstained  attention  he  can  niahe  these  dii«ppear.  I'he  ligament  is  not  a 
phenomenon  of  irradiation,  but  of  imperfect  aceommodution. 

The  AbforjiiiiH  Haiidi  of  Chlvrophyli  have  been  also  studied  by  M.  Chaa- 
fard,  who  (according  to  the  ■'Chemical  News"  uf  June  12th)  divides  the 
chlorophyll  bands  into  tliree  distinct  categories.  The  first  contains  simply 
the  band  in  the  middle  of  the  red ;  this  he  calls  the  specific  band.  In  the 
second  be  includes  all  bands  which  have  been  observed  in  chlorophyll  aolu- 
tiona,  new  or  old,  neutral,  acid,  or  alkaline ;  these  he  calls  iiiperitumerary 
himdt.  The  most  remarkable  is  that  which  results  from  diviinon  of  the 
specific  baud  in  the  red,  under  the  inilnetice  of  nlkaliea.  The  third  category 
comprises  aecidentnl  bniidi,  not  having  (he  permanent  character  of  tiie  pre- 
ceding, and  tieing  produced  iu  special  conditions.  Of  this  hind  Is  that  from 
a  division  of  the  fpecilic  band  through  acids.  The  addiUonal  band  here 
seems  to  arise  frum  the  less  refrangible  side,  while  in  the  alkaline  solution  it 
arises  from  the  other.  AI.  Chautard  gives  several  particulars  as  to  the 
method  of  treating  chlorophyll  in  order  to  obtain  various  bands. 

Comparing  Electrical  Maehints, — This  has  been  done  by  M.  Muscart,  who 
says,  in  a  paper  before  the  French  Academy,  that  au  electric  machine  may 
be  cbamcterised  aacording  to  two  constants — (1)  the  difference  of  potential 
which  it  is  capable  of  producing  between  two  conductors ;  (2)  the  quantity 
of  electricity  which  it  can  jield  in  a  given  time.  The  writer  has  made  com- 
parison of  ekvon  difl'erent  kinds  of  machine,  compri»Dg  three  liamsden, 
one  Van  Marum,  one  Kaime,  three  Holu,  one  Carni  (with  caoutchouc 
platej,  one  Arraslrong,  and  the  induction  coil.     A  table  give*  -ter 

of  the  plate,  the  production  pr  lum,  and  ihe  production  pe 
A  Spectral  Itlmninatur  is  desciibed  in  the  "  Comptes 
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in  the  "  Chemical  News  "  (Mny  ].  It  has  been  devised  by  M,  Le  Roux.  It 
iaan  iuatcumentby -which  one  oiay  vary  nlmoet  iQfitanUD«>u«]y  the  Mtm 
of  the  light  aiuminftling  the  elit  of  a  callimntDr.  The  rnyn  emergeDl  fmni 
a  prism  ore  received  on  a  moTeabln  mirror,  and  tbi;  nmple  lay  required  ii 
Bent  in  the  proper  directiop.  The  prism  Hud  mirror,  with  two  collimiton 
in  the  poeitiona  of  the  incident  &nd  emergent  rays,  nre  fixed  oa  «U  arlicn- 
lated  pATaUelogram  composed  of  two  lazenge-alinped  frames. 

ne  AWnr  Ct/dtma. — In  the  "'Compte*  Itendus"  for  May  14th,  miu 
matter  sppears  which  relates  to  the  above.  M.  Respighi,  in  a  letbu',  uwrtt 
the  excellence  of  his  teleapfctroscope  (called  b  question  by  P.  Secchi).  Til 
chromosphere  may  appeur,  aa  P.  Seccbi  says,  more  elevated  nhere  the  tpMt 
are  byasimple  effect  of  perspective,  the  surrounding  faciila?  being  projeettd 
on  each  other;  but  having  carefully  watched  the  prngreas  of  the  ipatois 
periods  of  quiet  cepecially.  he  (M.  Respighi)  hod  often  obeerviid  dcprewoi* 
at  the  spot,  the  red  layer  being  almost  interrupted.  He  also  urge*  ihM  tht 
nuity  of  reversal  of  spectral  lines  in  the  nuclei  is  a  proof  of  the  smaU  lUd- 
new  of  the  cbromosphero  there ;  if  it  were  as  thick  and  as  bu^ei^  muk 
with  luminous  jeu  as  neiglibouiing  parts,  one  should  be  constantly  itwin;* 
reversal  of  the  lines.  The  reversal  vjhen  observed  is  doubtle*  due  to  lb 
projection  of  an  intense  jet  or  protuberance  on  the  spot  M.  Fay«  ivmute 
on  the  complexity  of  the  spot  phenomena;  including  faculie, jetd enuunllBf 
from  them,  depression  at  spot  axis,  tbe  spot  itself,  and  the  solar  lOtMica 
causing  it,  all  in  mutual  dependence. 

A  Xintl  Seniitiff  Fhme  u  described  by  Mr.  O.  J.  Wainer,  F.C.S.,  in  ihi 
"  Cliemical  News,"  May  lltb.  It  seems  to  be  obtuned  (rem  a  peculiar  pt^ 
burner  devised  by  Mr.  Wallace,  of  which  be  givea  the  following  ai 
It  consists  of  a  bemigpherical  chamber,  into  which  the  gas  is  introdnnl 
through  a  cone  fixed  boriiontally  at  a  tangent,  the  position  of  the  jet  w 
regard  to  the  cone  being  so  adjusted  that  the  quantity  of  air  iujected  )sj  A* 
velocitj'  of  the  gas  at  all  ordinary  pressures  is  always  the  prupurtiim  !•• 
quired  for  its  perfect  combustion.  The  upper  pait  of  tbe  interior  of  iIh 
chambft  is  lined  with  wire  gauze,  aud  from  it  ieaue  one  or  more  tubov*' 
which  tbe  gas  is  burned.  The  burner  which  he  h&s  used  had  only  m 
At  ordinary  pressuren  the  Same  is  of  the  colour  of  a  Gunsen  burner,  faol 
with  a  central  cone,  clearly  defined,  of  pure  green,  whether  it  be  tonwl 
high  or  low.  Dut  if  tbe  gas  be  reduced  below  the  ordinary  pressure  oi 
main,  tbe  flame  becomes  white-tipped,  and  there  is  no  longer  perfect  osa> 
buBlion,  as  in  a  defective  Bunsen.  It  i«  tben  found  that  the  tlame  U  va  ~ 
live  to  sound,  to  all  sound  in  fact,  but  to  high  notes  particularly.  Ho  et 
adera  this  a  curious  fact,  as  he  believes  it  has  been  generally  suppoted  it 
■  high  pressure  ix  necessary  to  produce  such  a  flame.  Tho  first  effect  of  lU 
sound  is  to  elevate  tbe  flame  several  inches,  aft«r  which,  if  the  aoqad  bl 
prolonged,  it  Bbrinhs  down,  producing  the  same  perfect  rombuMioo  m  ■ 
ordinary  pressures,  and  this  continues  as  long  as  the  sound, 
appear,  therefore,  that  the  gas  at  n  very  low  velocity  does  not  carry  witk  ( 
sufficient  air,  and  that  the  eS'ccl  uf  the  sonorous  vibratioa  ie  to  incraaH  ihl 
velocity  of  the  gas  bo  long  as  the  vibration  continues )  »  that  by  sound,  )f 
~  l^rattllng  of  a  buocb  of  beys  at  a  disiaac«,  w«  can  bring  tbe  11ud«  Ami  i 
mperfeet "  to  one  of  "  perfect  "  cnmbusljon.    Of  cnarw  tfaa  fc 
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ia  small,  bum  in^- only  about  Ij  or  2  cubic  feet  pw  hiiiirjbut  be  bna  ft  larger 
one  in  coutw  of  manufitcture,  whicb  he  expects  vill  be  iDfiDitelj'  more  ieo- 

rtctUiaritiet  of  Spettrum  Analy*it.  —  ln  passing-  the  induction  spark 
bMw««n  two  inetallic  pieces,  M.  L.  de  Boiabaudran  «a;s  tbat  the  spectral 
linea  are  chiefly  or  exclusively  obtained  at  the  negative  pnle ;  but  with 
aluminium  the  contrarj  occurs.  Certain  aolutiona  eiawined  with  the  apark 
only  give  the  air  spectrum,  even  when  negative  ;  by  moistsning  the  pitcrior 
ptalinum  wire  this  may  be  avoided.  The  presence  of  metallic  molecules  in 
^e  interpolfir  space  enfeeWea  the  air  spectrum.  The  exterior  wire  may  be 
brought  nearer  the  solution  when  the  latter  is  positive  than  when  it  ia 
negative,  in  the  latter  case  the  liquid  tends  to  meet  the  wire,  The  projeo 
tion  of  the  liquid  in  droplets ;  its  pulvmsation  increases  ao  rapidly  with  the 
length  of  spflik,  and  varies  with  the  liquid.  The  dilution  of  liquors  in- 
fluences the  relative  intensities  of  the  linea.  When,  after  long  calcination 
in  a  gas-flauie,  there  is  hardly  a  trace  of  matter  on  the  platinum  wire,  it  is 
not  always  the  Unes  originally  brightest  which  persist  longest.  With  the 
spark  many  metals  do  not  give  lines  when  in  the  compact  state,  but  furnish 
beautiful  spectra  when  finely  divided.  It  would  sometimes  be  of  advantage 
to  mix  the  metals  with  pure  lead,  from  which  the  spark  should  be  brought. 
— "  Comptes  Rendus/'  May  12th. 

A  AViD  Electric  IntuMor. — Mr.  II.  Highton  writes  to  the  editor  of  the 
"Chemical  News"  (May  3nil)  that  some  lime  ago  he  discovered,  in  the 
course  of  experiments,  that  vegetable  tar,  by  the  addition  of  the  oxides  of 
lead  (or  in  a  leas  degree  by  aome  other  substances),  is  almost  instantly 
solidified,  and  that  the  solid  substance  thus  obtained  has  remarkable  insu- 
lating powers.  In  some  experiments  at  Silvertowh  he  found  that  No.  18 
copper  wire,  covered  with  a  coating  of  gutta-percha  weighing  only  21  lbs. 
V>  the  mile,  had  its  insulation  increased  nearly  200,000  per  cent.,  and  that 
the  insulation  resistance  was  no  less  than  2,800,000,000  unit?,  an  insulation 
suffident  for  any  lengths  possible  on  tbe  surface  of  the  earth.  Insulation  of 
ao  great  cheapness  makes  all  further  experiments  on  telegraphy  without  in- 
sulation needless,  though  in  fresh  water  or  by  land  this  oaq  be  effected  to 
very  great  distances. 

PrevrHtiny  Sfup'»  Compatia  being  affected  by  Iron  Cari/oea. — A  new  method 
for  this  purpose  has  been  devised  by  M.  Oloessner,  and  is  described  in  a 
paper  which  he  has  published  in  the  "  Bulletin  de  I'Acadi^mie  Rayale  des 
Sciences,  etc.  etc.  de  Belgique,"  No.  4,  1873. 

Eiprriment  in  EleHro-Dynamict  toilh  a  Gramme  Magneto-EUclric  itfo- 
cAi'iw, — The  following  experiment  with  this  machine  is  described  in  "Comptaa 
Etondus  "  by  MM.  Plants  and  Niaudot-Breguet.  It  is  of  special  interest 
to  tbe  reader,  because  this  machine  is  now  described  in  our  pages: — If  a 
t<t<condary  couple  (of  lead  platea)  be  charged  with  a  Gramme  magneto- 
electric  niachine,  and  then  be  left  undischarged  in  connexion  with  the 
machine  which  has  been  stopped,  the  latter  presently  begins  to  turn  under 
influence  of  the  current  from  the  secondary  couple  in  the  same  direction  as 
it  was  turned  in  charging ;  and  continues  turning  (more  slowly,  indeed,  yet 
at  a  conaiderable  rate)  for  two  or  three  mmutas  till  the  couple  is  discha^ed. 
In  this  reatitntion  there  is,  probably,  <hi1j  alight  loss.    That  the  machine  in 
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idA  omit  •^stMumTP-  TUMBoir  tuac  ham  L-eeiL  'irium  oa  this  iLimuriant 
^^^T.     rii^  TV»il»itmie  IS  .-ui  ..isconeBL  nceornic   >t  -viuc  iix»  faee&  lioo*  ok  tfct 
!iiP9tion :  *An«r  fUkiip*  verier  aoa  .^tniiBft  lud aiiowii  that  thft  red 

ICuaoA  liucoTPced  iombl  ihm  smam  coioa] 

->t  -vhicii  -.TOB  known:  j 

•tilTiMiMi  ia  'he  T.-^iusaunr  smeniir  r—m>  oi   '■■■■"■■»*  and  impKCid  to 

:h«nB  dvtr  TPfi  ooc     I2**Ua^cs  'ixes.    ibtained  .lani  "iin  m\  mwniiT  tftrii  nf 

-Ji^  -^flKhwnnD  *!ST9i»is  '▼tiies.  -Ten  iiiwirtrai  tridL  diiMs  •}£  HJBnDfdoMo^ 

ifi^  }Ciiw?ndd  kC  'Jtim  ?am»  "ime  .is  jirsetL  .^niniiinwi  dsa  iUippoHtiiBi  dot 

Ff4iWH*irit>hin  :>  '.h«  :«n»^  <•£  'ha  red  vioinmfffnn  oi  tfa»  blood  ot' 

Hv  ?ifHiU  ^oertTOMnTiic  .tbMiiJitioa.  •)C  tiie  dnid  .ind  die  denraxires 

bv  It    HjMnMnn  >.    I  u^  e^itabluned  'ir  -oeetzoaconic  iinalwia  rite  t^sacenci 

'if  Himi«^<ii>>hin  .n  ~!it*    iloiMi  'f  'h«»  mnUmk  Hamorrtu*  in  tiiac  of  dielim 

^f  :Ti^  .tiiaM^r  '.V,«ir'iiir.»nMJi.  .n   'tuit    .'t  'lie  -."/nataceana    ' "if imr  171^11  mi  sad 

/Vfg^iVfvf.  mil  .n  *h<»  v>Lir:iur  duuu   >£  The  -nairnp  Annelids  Eunice^  yimut 

T'^iMf^.  vi^     rlii*r^.     I  iViiinii    lido  :ha£  in  :tie  .Vnnellda  •)!  the  ^milT 

*' 'Tftl'^r*;Tni«^.4  *  "^r  Aniiniiia    kn.i   Zdirards*  .u  ':v<h1  as  in  ^me  sptMnes  of 

.^A«^.  vh<»  JT»nin^t.inin  -vrw  rf^niacpd  'jv  i  bodj"  iiaTin^  jimiLir  prop«rtie9» 

:nv:ri{r  4  iarlr  >*d  ?<itoiir  :o  :tu»  r.wexiior  dtiid  when  ^een  in  jolficient  thid:- 

n^«,  an^i  a  hri^^lit  jr****!!  in  :liii)a»*r  layers.     Tliia  bixiv  ^rave  a  rerr  aharplr 

m^rW*^  And  c!if»r.ir^frittic  pair   if  ;ia4«:)rpniin-baniia  in  che  oxidized  coodi- 

Hr>n,  which  '^•>re  clmnired  to  a  .4iiisi»*  jne  in  die  reduced  conditLtin^  as  in  the 

cnam  rtf  Fr^^m'^tf'iohin,  th«>  bar.fin.  how«v'*^r.  Iiarinir  a  reladre  intenairr  and  a 

portion  aitA^r^^rt^  difT^^nnir  fr^m  thoae  of  Hbrnoglnbin.  By  the  action  of 

tjticti\A^.  fif  p^fawiinm,  r'>llowed  bj  that  of  a  reducin^r  a^nt  (sulphide  of 

Httimftnvim},  thia  body,  to  which    the   name  Chlorocruorin   waa  given, 

fnrm«h^  tw^  absorption-blinds  identit^al  with  th«T«e  exhibited  by  flaemo* 

Kl'/Wn  wb**n  nmilariy  tr^^at^d.     I^aftt  year  I  found  that  the  red  colour  of 

f  hft  pharyrt^oft]  mu^.\pn  of  the  f^tAt^TOpods  Lt/mnaw  and  Paludina  waa  due 

fo  fb^  pTt*f*Htft*  (it  Hmmo^lobin  difTiiti^d  in  the  muscular  tiaaue  ;  and  at  the 

M^^firl|f  of  fbf»  Mfifi^b  Awocialion  at  P>Iinburgh  I  demonstrated  ita  occur- 

fMM't^  In  tb*»  pliarynK^ftl  muscular  maM  of  Littorina,  where  it  ia  in  aufficient 

r|tfAMfif y  i"  k1v«i  a  tf^ry  Inlnnflf?  blond-rud  colour.    The  intereat  of  thia  fact 

ftiti.aiNtH  iti  Hii^  Hint-  In  tut  oibnr  pnrt,  not  even  in  the  blood  of  these 

ItinllitPikiif  tl(i(«ii  ttit*MHtglnbin  occur;  honco  the  doubta  which  Brozeit  had 
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^^^B|Bp  Io  tiirow  upon  KUbne's  conclunons  with  regard  to  the  red  colour 

^^^fcamwliin  mnaeular  tiwoe  were  rendered  of  les3MgmSc»nce  than  before." 

^^^k  follows  ft  loDgTCTiesofrewucbesbr  Mr.  Lankefter  bimeelf,  which  Hie 

^^bnted  hy  m  excellent  plata.— [OrerVrom  the  la^t  Number  of  P.  S.  R.J 

^^Bfte  Soney-making  Ant  of  North  Meiieo. — A  paper  on  this  subject  has 

^^■■n  lead  before  the  Academy  of  Science*,  Philadelphia,  on  April  21,  by 

^H^.  Edwanls.     The  commuoitT  is  divided  into  three  clafisea — the  workem, 

^■Bien,  and  the  honej-ni alien.     The  workers  are  much  larger  thau  the 

^Bbn,  and  of  a  black  colour;  the;  guard  the  neat  and  convey  to  it  the 

^^■■riala  from  which  the  honcv  is  made;  the^e  they  deposit  iu  a  leaf  orer 

^^Bnentre  of  the  nest,  and  from  this  leaf  it  is  IranspoTled  by  the  carriers  to 

^^BtoDey-ttuOicra  in  the  interior  of  Ihe  nest.   The  carriers  are  much  smaller 

^^^B  the  workers,  and  of  a  light  brown  colour.   The  honer-niakera  resemble 

^^B  Carriers  in  aiie  and  colour,  nilh  the  exception  of  the  enlarged  abdomen. 

^^P^  are  foand  in  the  centre  of  the  nest,  ftenerally  at  a  depth  of  two  or 

^Hwee  feet  from  the  sarfsce.    They  are  supported  on  a  sort  of  web  made  of 

rjcaely  wnvcD  fibres.     Each  ant  occupies  a  superlicial  indentation  in  the 

weh  in  which  it  remains.     In  fact,  all  locomotion  in  the  honey-makera 

is  impossible,  as  the  distended  abdomen,  which  constitutes  the  honey-bSig, 

is  at  leait  twenty  dmes  as  larg'e  as  the  rest  of  the  body.     The  honey  is  of  a 

fine  flavour,  and  much  sought  after  by  the  natives. 

What  an  Inttinrtirt  Aetioai  f— This  is  really,  to  the  thoughtful  nian,  who 
i*  Iramed  on  the  subject,  the  moi-t  intensely  diUiculC  question.  A  paper  on 
t  bis  i^uestioa  appears,  from  the  pen  of  Mr.  George  Henry  Lewis,  in  "  Nature," 
April  10,  and  is  well  worthy  of  perusaL  llo  (Mr,  Lewis)  states,  among 
other  ihinffs,  that  the  fact  that  we  require  some  character  to  distinguish  the 
i^:»tinctive  from  the  imptdeive  action!,  may  be  readily  shown.  No  one  calla 
breathing,  secretion,  eicretion,  kc,  instincts.  Yet  these  are  the  actions  of 
congenital  tendencies  in  the  organism.  "  A  hungry  chick,"  says  Mr. 
Spalding,  "  that  never  tasted  food,  is  able,  on  seeing  a  tly  or  spider  for  the 
first  time,  to  bring  into  action  muscles  that  never  were  so  exercised  before, 
and  to  perform  a  series  of  delicately  adjusted  movements  that  end  in  the 
capture  of  the  insect"  Every  one  would  pronounce  this  a  typical  case  of 
instinct.  Now  compare  with  it  tlie  following,  which  no  one  would  class 
among  the  instincts :  A  new-bom  animal  that  has  never  breathed  before  is 
able,  on  first  feeling  the  stimulus  of  the  atmosphere,  to  bring  into  action  a 
very  complicated  group  of  muscles  which  never  were  so  exercised  befote, 
and  Io  perform  a  series  of  delicately  adjusted  movements  which  end  io  the 
aeration  and  circulation  of  the  blood.  This  contrast  may  lead  us  to  the 
cbanicter  sought  Understanding  that  every  line  of  demarcation  in  psy- 
chical phenomena  must  be  more  or  less  arbitrary,  and  only  juetided  by  ita 
convenience,  we  may  draw  such  a  line  between  impulse  and  instinct.  Im- 
pulses are  the  actions  which  from  the  first  were  fatal,  inevitable,  being 
pimply  the  direct  reflex  of  the  stiinulated  organs.  Given  the  respiratory 
organs  and  the  atmosphere,  respiration  is  the  inevitable  result.  Given  (he 
fecretory  organ  and  the  plasma,  secretion  is  the  inevitable  result.  There  is 
no  chriice,  the  action  either  takes  place  nr  it  does  not. 

The  Lemart  not  related  to  the  vl;iei.— Professor  Milne  Edwards  has  made 
an  important  ditcovery.   It  seems  that  he  hns  proB.'cuIed  so  extensive  spriea 
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of  observittiona  on  "  The  Embrfologr  of  the  Lemuriuin  luiil  tbs  tooloftif 
oDinitiea  of  tbo«e  snimab : "  nuii  he  Uridi-  that  tlit^  placcutal  syotcni  diSvet 
niddly  from  thnt  of  the  sioiiR^,  with  wliioh  thejr  have  been  suppowal  to  pr 
sent  Ter,v  dose  Klaiionshipa,  that  he  is  of  opinion  the  lemur*  iboulil  tokci 
intermediate,  but  wlinllj  distinct,  place  between  monlce)-i  Mid  cuniroN'L 

A  Chanijf  of  HabiU  in  an  Animal. — At  tbe  Acudi^mjr  of  Srienow,  VV&t' 
delpbia,  Febmnrf  18,  Mr.  T.  C.  Gentry  cfOled  ntlention  to  wbiil  bo 
aidered  ta  be  an  intereatin^  caae  of  a  change  of  habits  which  had  reeontl]' 
occurred  in  the  life  of  an  ordinnry  chickaree,  tbe  Sanru  hudntmiu  •—  " 
Buring  tbe  early  part  of  last  autumn,  his  attentinn  was  CHlled  to  the  U 
that  tbe  birds  in  a  certain  de»gDated  locality  nf  Mount  Airy,  during  lb 
hours  of  the  night,  were  undergoing  a  system  of  wliolwale  deetruPtion,  tLt 
work  of  small  animola  which  were  supposed  to  belong  to  somi 
camivora.  Lnbounng  under  this  impression,  and  heitig  detarou*  oTMCUiif 
a  specimen  or  two,  he  started  for  the  scene  of  alau^ter,  bent  upon 
ing  the  name  and  character  of  tbe  animal ;  when  within  a  r«w  rods  of  tti 
place,  the  almost  deaftning  noise  that  greeted  his  ears  from  tbo  tail 
led  him  to  suspect  that  all  was  not  right.  After  reaching  tbe  fipat,i 
moments  of  anxioua  waiting  sufficed  to  rereal  to  him  thi>  cause  of  Iht  uiH 
and  tbe  origin  of  tbe  l>acriticl^  above  alluded  to;  for,  sitting  upon  a  twigJoC 
above  bis  head,  he  observed  a  chiekaree,  holding  in  its  paw  a  bird  irindit 
had  captured,  and  from  which  it  was  very  coDlenl«diy  sucking  th>  Ub 
current.  Il  is  a  well-established  fact,  be  fiirtlier  remarked,  tiaftixtA  ha  hit 
been  able  to  verify  it,  tliat  the  numeraua  spt'cips  of  rinicuis,  with  hntwa 
eiceptions  at  the  most,  subsist  principally  or  entirely  upon  TBg 
matter,  especially  the  hard  ports  of  plants,  auch  as  dmU.  bark,  and 
This  habit  of  imitating  the  propensitii-i  of  the  MuitcliiUe.  he  thou^t 
have  arisen  from  the  habit  which  eome  squirrels  possess,  pmoihly  th* 
under  cunaiderulion,  of  sucking  the  eg^  of  birds;  the  blood -iqckJog  ' 
he  assumed  to  be  an  outgrowth  from  the  other.  This  ailopti^in  of  ui 
mode  of  life  by  fi.  hudAoniut,  he  thought  a  discovery  of  sunia  nolt,  i 
usurpation  of  habits,  leading  to  functional  and  struciiiml  change*  ia  I 
animnl's  economy,  is  accounted  an  element  of  no  mean  waigkt  tB  tl 
dmieiopment  hypothetti,  according  to  tbe  testimony  of  able  writen  t^< 
evolution. 

The  Sertt  of  Sphttroma.—ln  a  recent  memoir  on  Crustacea  oa  tlw  Cm 
of  France,  published  in  tbe  "Annates  dea  Sciences  Natun-il««,"  G*  i^B 
tome  xvti.  1S72-3.  M.  Hesse  has,  with  conuderable  hesitation,  sdviM 
the  opinion  that  Sphisroma  ia  only  tbe  female  of  Cfimodocra,  nod  ih 
Dynamme  is  tbe  female  of  Nana.  The  heutatjon  of  this  aulhnr  nfta  qi 
The  fact,  that  the  evidence  in  his  pcasession  was  uniatisfactory  and  uegafi' 
in  character ;  and  he  laments  his  ill  success  in  rainng  tbt  jrouog  of  th( 
nnimala,  signilicantly  remarking  of  the  ofispring  of  ^kartuna,  wUdi  i 
raided  as  far  as  tbe  third  moult,  "Lorsque  cva  Crustaofii  sunt  p«nMiM4' 
dcgrt  de  transformation,  iU  out  la  forme  de  Icur  mC'Te,  c'<>>-t-A'din)  wUe  d 
Sph^omimi."  In  tbe  ca«e  of  JJynntnme  and  .V«p«m  lesj  heidlati'ia  it  * 
pressed,  and  tbe  abscuoe,  so  far  as  known,  of  tbe  foruci  gxiiu*  l>o«n  (i 
American  coast,  cannot  be  conadnrod  as  concliitive  again*!  tbe  propoolM 
Jii^^^M  Cj/mod'-cra  }<H  been  oblniui'd  so  far  as  l'rof«x>t  ^".-ml  I. oi" 
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const,  but  SjiAirruma  quadiiilenlafii  [Saj]  is  not  i 
t  New  EnBUnd  wjuth  uf  Cape  Cod :  mid,  in  any  conaiderable  i;oIl«s 
r  tbf:se  Bnimnls,  botb  texen  ma;  be  easily  found. — Prof.  Verril  in 
inui'a  Joumnl,"  April. 

■  Clotnjkation  of  MaminaU. — Mr.  Tliwidore  Gill  hns  published  a  work 

subject  in  AuiericH,  whlcb   bos  b^en   iasupd  by  thu  SmitbsonioQ 

ioD,    It  is  yet,  however,  irieomplete.    The  part  published  containa, 

it  of  the  families  and  hi^'lier  jiroups  of  manimnl*.  with  some  of  their 

(2)   Bibliography  of   iho  works  referred   to;    (3)    Synoptical 

^Jhameters  of  the  subdivisions  of  ManininU,  with  a  catalogue  of 

.    The  Synopticfll  Tahles  are  completed  only  to  the  end  of  the 

rbio  part  of  the  work  drives  a  very  convenient  epitome  of  the  prin- 

»  of  the  jtroupi,  and  it  is  lo  be  hoped  that  it  will  soon  be 

V  ftaUiar  Drgradtd  Sace  of  Man  has  been  explored,  bo  to  apeak,  by 
^.^Bgiardelle,  who  conimimicates  through  M.  Hamy,  one  of  the  secretaiies 
of  the  Antbmpological  Society  of  Paris,  some  curious  information  in  regard 
tf>  ibe  habilations  of  the  degraded  people  known  under  the  names  of  ColU- 
hrrt;  hvtiifrt,  &v..  who  for  many  Apm  occupied  the  marshy  lands  of  Poitou, 
near  tbe  mouths  of  the  Sirre,  and  whose  deacendnnts  were  known  till 
r««it!y  t»  nioifvr*.  This  district  was  occupied  by  Gauls  before  the  Norman 
ConquMt,  and  after  that  event  it  became,  from  ita  inaccessible  character,  a 
place  of  refuge  for  fugitives.  In  tlie  eleventh  and  twelfth  centuries  the 
CoUiberte,  whose  special  occupation  was  liabing,  were  dependent,  as  homuui 
fotuKtianaUii,  on  several  religious  hnu«ee,  but  were  nevertheleas  left  in  a 
at»te  of  heathen,  almost  savage,  ignorance.  Their  huts  were  made  of  intet>> 
laced  willow  twigs,  nnd  their  only  meiins  of  locomotion  before  tbe  formation 
of  tbe  network  of  canals,  which  have  proved  the  chief  agents  in  rescuing 
thero  from  their  isolation,  were  their  Iod);  ash-stilts  and  the  sa-cnllcd  niola, 
or  light  boats,  from  which  they  took  their  name. 

The  Animals  drtdgfd  in  Lake  Ontario  in  1872. — Mr.  Alleyne  Nicholson, 
who  lately  gave  a  brief  account  in  the  "Annals"  of  his  labours,  now  printa 
a  fullur  description  of  these  in  tbe  ''  CttQadian  Journal."  This  is  fiilly 
•jwlysed  in  "  Siliiman's  Journal"  for  May,  by  Prof.  A.  E.  \'erril,  who  says 
that  "  the  drcd^ngs  wei'e  all  iu  shallow  waier  as  compared  with  tboae 
made  by  Mr.  S.  I.  Smith  in  Lake  Superior  in  1>*T1.  The  greater  part  of 
the  Rpecies  were  obtained  in  Toronto  Bay,  where  the  depth  was  from  1 
to  8  fathom?.  Some  dredgings  were  also  made  in  ibe  open  lake,  where 
tbe  water  was  from  8  to40or50  fathoms  deep.  But  in  most  of  the  deeper 
dndginga  very  few  animals  were  found.  Tbe  list  of  animals  obtnined 
includes  Vi  spedes,  of  which  31  are  shells,  and  0  fisbes  and  reptiles.  The 
minnte  species  are  omitted.  The  shells  are  all  inhabitants  of  shallow  water, 
and  most  of  them  are  species  that  are  widely  distributed  in  the  fresh  waters 
of  the  northern  United  Stales  and  Canada.  yaicrUa  tricarinata  was  the 
only  KpK^es  found  living  at  depths  aa  great  as  A  fathoms ;  all  the  othen 
weie  Erom  less  Ihnn  4  or  5  fathoms.  Three  species  of  leeches  are  described 
and  figured  as  new.  One  of  these,  Ckptim/  patelii/ormu,  appears  to  be 
"y  identical  with  C,  tiegant,  described  by  me  in  this  Journal,  vol.  iii, 
,  Feb.  187S.     The  colour  diifers  slightly  from  the  variety  originally 
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described ;  but  tlie  colour- variety  that  he  describes  is  not  uncommoD  tt  X«w 
Haven.  Prof.  Nicholson  ataUe  that  thia  speciee  carriet  the  Tiino^  ntacM 
to  the  Tentml  surface  by  means  of  their  posterior  sucker,  and  thinks  tbit 
this  is  a  reraarkable  habit  Fie  bsjb,  'This  extraordinary  babit  of  canjinf 
the  young  haa  been  noticed  by  Prof.  Verril  in  another  species  of  C'lepmM; 
but  I  am  not  aware  that  attention  has  otherwise  been  drawn  to  it.'  In  the 
paper  by  me,  to  which  he  refers  (this  Journal,  Feb.,  1872),  I  gave  this  hattl 
aa  Ageiimie  character  (as  many  other  writers  had  done  before  me),  sajiig 
(p.  127),  '  The  young  adhere  in  a  group  to  the  posterior  part  of  the  lowv 
surface  of  the  hody  of  the  parent,  by  means  of  the  posterior  sucker,  ind 
before  quitting  the  parent,  usually  present  the  asaential  characters,  and  o(ta 
nearly  the  pattern  of  colour  of  the  adult,  though  paler.'  And  in  desoibinf 
the  spedea,  the  attached  young  of  four  spedes  went  mentioned,  and  mors  m 
less  fully  described." 

Habiti  of  AiUt  Dapiai/hiff  ConnderaUe  I/iteUiijence.—\ir.  Dnrwin  hu 
received  a  letter  from  J.  D.  Hague,  which,  as  it  contains  facts  of  intwwt. 
he  has  sent  to  "  Nature,"  April  10,  for  publication.  Among  other  ptnntt  (f 
interest  in  the  communication  is  the  following  account : — "  One  day  I  ob- 
served a  number  of  ants,perhnp8thirty  or  forty,  on  the  shelf  at  the  footoftht 
vase.  Thinking  to  kill  them  I  struck  them  lightly  with  the  end  of  my  fingv, 
killing  some  and  disabling  the  rest.  The  effect  of  ihia  was  imoiediate  and 
unexpected.  As  soon  as  those  ants  that  were  approaching  arrived  neat  t» 
where  their  fellows  lay  dead  and  autlering,  tbej  turned  and  fled  with  t!l 
possible  haste.  In  half  an  hour  the  wall  above  the  mantelshelf  was  cleared 
of  anU.  During  the  space  of  an  hour  or  two  the  colony  from  below  con- 
tinued to  ascend,  until  reaching  the  lower  bevelled  edge  of  the  shelf,  st 
which  point  the  more  timid  individuals,  although  unable  to  see  the 
somehow  became  aware  of  trouble  and  turned  about  without  further  i 
tigation;  while  the  more  daring  advanced  he-itatingly  just  to  the  upper 
edge  of  the  shelf,  where,  extending  their  antennie  and  stretching 
necks,  they  seemed  to  peep  cautiously  over  the  edge  uotil  beholding  thdt 
suffering  companions,  when  they  too  turned  and  followed  the  others,  ei- 
pressing  by  their  behaviour  great  excitement  and  terror.  An  hour  o; 
later  the  path  or  trail  leading  from  the  lower  colony  to  the  vasewaa  a 
entirely  free  from  ants.  1  killed  one  or  two  ants  on  their  path,  atrikiiig 
them  with  my  finger,  but  leaving  no  visible  trace.  The  effect  of  this 
that  OS  soon  as  an  ant  ascending  towards  the  shelf  reached  the  spot  whan 
one  had  been  killed,  it  gave  signs  immediately  of  great  disturbance,  and  n- 
tumed  directly  at  the  highest  speed  possible.  A  curious  and  invariaUa 
feature  of  their  behaviour  was,  that  when  such  an  ant,  returning  xu  fngkl^ 
met  another  approaching,  the  two  would  alwaya  communicate,  but  ei 
wonld  pursue  its  own  way :  the  second  ant  continuing  its  journey  to  I 
spot  where  the  first  bad  turned  about,  and  then  following  that  example.' 
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IT  is  proposed  in  the  following  article  to  give  an  account  of 
gome  of  the  moet  recent  observations  on  the  subject  of  the 
contrivances  by  which  the  Fertilisation  of  Flowers  is  effected  ; 
a  subject  the  details  of  which  are  so  unraerous  and  varied 
that  the  field  of  observation  open,  not  only  to  the  scientific 
botanist,  but  even  to  the  ordinary  observer,  seems  almost  bound- 
leas.  So  much  has  now  been  written  on  this  subject  that  every- 
one who  has  followed  it  to  any  eitent  is  aware  that  the  greater 
number  of  fiowers  are  cross-fertilised — though  to  this  riile  there 
are  exceptions  to  which  we  shall  allude  presently — and  that  the 
mode  in  which  this  cross-fertilisation  is  usually  effected  is  by  the 
agency  of  insects.  There  are,  however,  a  considerable  number 
of  flowers  which  are  fertilised  without  the  assistance  of  insects 
by  means  of  the  wind ;  and  as  these  present,  as  a  class,  peculiar 
features  of  their  own,  we  may  spend  a  little  time  in  the  first 
place  in  considering  them. 

A  very  good  and  familiar  example  of  flowers  fertilised  by  the 
agency  of  the  wind  is  furnished  by  the  common  hazel,  which 
flowers  from  January  till  the  early  part  of  March,  even  when 
the  weather  is  very  cold,  and  when  there  are  scarcely  any  insects 
on  the  wing.  The  flowers  of  the  hazel  are  of  two  kinds,  male 
and  female.  ITie  male  flowers  constitute  the  familiar  catkins, 
which  drop  off  and  disappear  before  the  leaves  make  their 
appearance.  The  catkins  are  generally  in  bunches  of  from  two 
to  four,  every  catkin  containing  on  an  average  perhaps  from 
100  to  120  flowers.  Each  of  these  male  flowers  consists  of  a 
simple  scale-like  bract  enclosing  from  eight  to  twelve  anthers, 
each  of  which  discharges,  when  ripe,  a  cloud  of  innumerable 

joUen-grains ;  bo  that  the  number  of  these  grains  in  any  single 
"  'a  must  be  prodigious.     The  female  flowers  are  found  o 
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the  same  branches  as  the  catkins,  and  are  also  in  clurtcn  of 
from  two  to  six  or  eight  (the  future  nuts),  and  are  of  equally 
simple  structure  with  the  male  flowers,  being  formed  of  a  mg^i 
pistil  enclosed  in  bracts,  the  ovary  surmounted  by  from  three  U 
five  stigmas,  the  bright  crimson  threes  by  which  these  femalo 
flowers  are  recognised.  If  one  of  these  crimson  threads  a 
placed  under  an  ordinary  pocket  lens,  it  will  generally  be  fo 
to  have  on  its  surface  several  apparently  miiiute  particle  of 
dust,  which,  on  further  eiamination,  are  found  to  be  poUco- 
grains  which  have  been  blown  from  the  male  flowers.  Eadi  in- 
dividual pollen-grain  has  the  power  of  emitting  a  "poUcD- 
tube,"  which  penetrates  the  stigma,  reaches  the  ovary,  ftod  hj 
the  fertilisation  of  the  ovule  induces  the  formation  of  the 
embryo,  and  thus  the  development  of  the  ovule  into  the  fcitilt 
nut.  Since  the  only  means  by  which  the  poUon  can  ba  con* 
veyed  from  the  male  to  the  female  flower  is  the  agency  of  tie 
wind,  and  it  is  only  quite  by  chance  that  any  of  the  grains  ctn 
reach  their  destination,  the  reason  is  obvious  of  the 
amount  of  pollen  with  which  the  catkins  of  the  hazel  are  fitf- 
nished.  In  some  plants,  the  fertilisation  of  which  is  effected  in 
the  same  manner,  the  quantity  of  pollen  is  slill  greater,uid 
this  is  especially  the  case  in  theConifera?  or  fir-tribe.  If  a, 
tree  is  etruck  with  a  stick  or  agitated  by  the  wind  at  the  tun 
when  the  pollen  is  being  discharged,  it  will  rise  in  the  fom  of  I 
dense  smoke,  giving  the  impression  of  a  burning  bush;  ai 
American  travoUerB  have  described  how  the  water  of  some  rf 
their  lakes  near  the  shore  la  covered  at  certain  seosonalqri 
thick  Btratiim  of  a  sulphur-like  substance,  the  pollen  blown  bm 
the  neighbouring  pine-woods.  Whether  the  female  fiowen  of 
the  hazel  are  fertiliaed  from  the  catkins  on  the  same  o 
different  bush  is  a  point  still  in  dispute. 

Another  instance  in  which  there  is  little  doubt  that  fertilicf 
tion  is  accomplished  by  theagency  of  the  wind,  though  botanisU 
are  not  quite  unanimous  on  this  point,  is  that  of  our  commia 
cereal  crops,  and  especially  of  wheat.  Important  in  the  b^be* 
degree  from  a  mere  mercantile  point  of  view  as  is  any  queadoD 
connected  with  the  production  of  our  com  crops,  it  is  only  T 
recently  that  any  reliable  observations  have  been  made  on  tiw 
mode  in  which  the  flowers  of  wheat  are  fertilised ;  bat  U 
have  led  to  some  very  curious  results.*  When  a  tield  of  m 
is  in  flower,  that  is,  in  ordinary  seaaons,  in  the  early  part  ol 
June,  each  ear  will  be  found  to  be  furnished  with  a  gRafc 
number  of  piu-plish  antliers  hanging  at  the  ends  of  Slnmeotiioj 
extraordinary  delicacy,  or  rather  of  empty  anther-s:ic»  f 
which  every  grain  of  pollen  has  been  discharged.   TIicbo  ■: 


'  Sec  "Gudeoer'a  Chroniclt-,"  Marcb  IS  and  22,  and  M117  24, 1879. 
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KpMt,  when  they  have  arrived  at  maturity,  to  hreak  suddenly 
mt  of  the  opeDing  bud,  the  tilament  elongating  in  a  moment  to 
leveral  times  its  original  length,  the  anther  bursting  at  the 
tame  time,  when  the  slightnesg  of  its  attachment  to  the  fila- 
nent  causes  tlie  least  breatli  of  wind  to  sweep  the  whole  of  the 
ight  du.-'ty  pollen  out  of  its  case,  some  of  which  must  neces- 
larily  reach  the  neighbouring  Btigmas  in  the  eame  ear,  provided 
iere  is  not  enough  wind  to  blow  it  completely  away.  In  rye 
md  oats  this  eztraordinarily  rapid  lengtheaiog  of  the  filaments 
B  even  more  conspicuous  than  in  wheat.  Hence  the  importance 
tttached  by  farmers  to  comparatively  calm  sunny  weather  at 
he  critical  period  when  the  com  is  in  flower. 

These  two  example»<  furnish  good  illustrations  of  the  structure 
(fhich  prevails  in  those  flowers  that  are  fertilised  by  the  wind. 
They  are  generally  of  very  simple  structure,  and  rarely  brightly 
coloured,  since  bright  coloiirs  would    be  of  no  advantage  to    I 
Jiem.     The  quantity  of  pollen  is  usually  very  large,  and  the 
itrocture  of  the  male  flowers  such  that  it  is  dispersed  by  the  wind    ' 
ritb  the  greatest  facility,  this  being  trought  about  by  the 
ilender  "versatile"  filaments  of  the  wheat  and  by  the  lightly 
langing  catkins  of  the  hazel,  the  willow,  and  other  early-floweriog    ' 
ihrubs,  which  appear  before  the  leaves,  and  hence  at  a  period 
vhen  there  is  no  ohstructiou  to  the  free  dissemination  of  the 
lollen. 

In   the  majority  of  flowers,  however,  the  structure  of  the 
poUeo,  or  the  arrangement  relatively  to  one  another  of  the  pistil    i 
md  stamens,  is  such  that  fertilisation  could  not  l>e  effected  by 
ie  wind  alone.     Sometimes  the  pollen-grains  themselves  are 
W>  large  and  heavy  to  be  thus  conveyed,  or  they  are  united 
^gether  by  fine  threads  or  even  into  dense  masses;  or  the    i 
position  of  the  stigmatic  portion  of  the  pistil  is  eridently  not    i 
idapted  for  the  pollen  to  reach  it  in  this  way ;  and  Nature  then 
employs  as  the  agent  in  fertilisation  the  services  of  insects  or 
if  other  small  animals.     This  opportimity  ifi  afforded  by  the 
ridts  of  insect*  to  the  flowers  in  search  of  the  honey  or  nectar 
which  forms  an  import^int  portion  of  the  food  of  many  classes.    , 
The  mode  of  attraction  to  the  flowers  which  serve  them  for    i 
food  is  mainly  two-fold,  scent  and  colour ;  in  other  words,  those 
properties  which  chiefly  render  flowers  attractive  to  our  own 
senses.     The  honey  or  other  sweet  juice  is  generally  stored  in 
small  glands  or  receptacles,  which  together  form  tlie  "  nectary," 
the  position  of  which  is  extremely  variable ;  the  deep  pits  at  the 
base  of  the  corolla  in  the  crown  imperial,  the  ^mult  scroll-like   ' 
petals  of  the  hellebore,  the  bottom  of  the  spur  in  orchises  and  J 
the  larkapiu-,  the  prolongations  of  two  of  the  stamens  which 
project  into  the  spur  of  the  violet  and  pansy,  very  frequently 
minute  glands  at  the  base  of  the  stamens  or  ^i^sUV,  &.a.    ■SaS.-os* 
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is  always  economical  of  her  resources ;  and  accordingly  we  do 
not  generally  find  that  strong  ecent  and  brilliant  rariegatioo  of 
colour  are  bestowed  on  the  same  flower.  Those  which  are  mo(t 
prized  for  the  power  or  delicacy  of  their  scent  have,  as  a  nila, 
flowers  either  inconspicuous,  or,  if  large  and  conspicuous,  of 
uniform  unvariegated  colour ;  as,  for  instance,  the  niignonett«f 
Daphne,  primrose,  sweet  violet,  lily  of  the  valley,  rose,  evening 
primrose,  pink  (in  its  primitive  whit*  state),  honey-«uekle, 
lime-tree,  and  many  others;  while  the  most  brilliantly- varie- 
gated flowers  are  comparatively  or  quite  scentless,  as  the  fritil- 
lary.  Pelargonium,  larger  and  smaller  Convolvulus,  Tropeeolum, 
Mimulus,  Ranunculus,  pansy,  &c.  In  scented  flowers  the  ecent 
proceeds  from  the  nectar  itself,  and  is  therefore  a  sufficient 
guide  for  the  insects  in  search  of  it.  One  of  the  largest  of 
scented  flowers,  the  evening  primrose,  blossoming  only  in  tha 
night,  is  fecundated  by  night-flying  moths,  which  probably  r^ 
quire  the  large  sulphur-yellow  flowers,  as  well  as  the  scent,  Ui 
guide  them  from  a  distance  in  the  dim  light.  A  distioctioa 
nmy  also  be  drawn  in  general  terms  Itetween  the  mode  of  fer- 
tilisation of  large  conspicuous  and  of  smaller  variegated  flowent ; 
the  agents  in  the  former  case  being  generally  large  insects, 
butt«rflies,  moths,  beetles,  or  bees ;  in  the  latter  very  mudi 
smaller  ones.  If  a  watch  is  kept  on  very  large  flowers,  snch, 
as  the  single  hollyhock,  single  peony,  "  Convolvulus  major  "  of 
the  gardens,  the  large  white  wild  Convolvulus,  Fuchsia,  &c^  it 
will  be  seen  that  their  visitors  mostly  consist  of  large  beetle*, 
hive  or  bumble-bees,  or  butterflies,  while  the  small  floi 
overrun  with  small  flies  or  other  minute  insects  to  whom  tha 
variegation  serves  as  a  guide,  the  streaks  or  rows  of  colounog 
invariably  pointing  to  the  nectary  or  receptacle  of  Iioney. 
American  naturalists  state  that  many  of  the  largest  and  i 
gorgeous  flowers  of  the  western  continent,  such  as  the  Bignoi 
or  trumpet>-flowers,  are  fecundated  by  humming-birds.  A  vi 
good  illustration  of  the  diff'erent  contrivances  exhibited  by  two 
olotiely-allied  plants — one  scented  and  fertilised  by  bees,  tbfl 
other  scentless  and  variegated  and  fertilised  by  very  TPJTtltfl 
insects — is  afforded  by  the  sweet  violet  and  the  pansy.* 

If  attention  is  paid  to  the  arrangement  and  posiUon  of  tba 
stigmas  and  stamens  at  the  time  when  insects  are  seeking  tlM 
flowers  for  the  sake  of  the  honey,  it  will  be  seen  that  the  anthen 
are  almost  always  at  this  time  discharging  their  pollen,  ind 
that  it  is  impossible  for  the  insect  to  find  its  way  to  the  ne^at^ 
nr  to  insert  its  proboscis  into  it,  without  brushing  against  otK)  * 
more  of  the  anthers,  and  carrying  away  with  it  a  portioD  of  It 
pollen.     Either  in  its  retreat  from  the  flower  or  in  eutoringU 
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next  flower  (of  tlie  same  speciea)  wbicb  it  visits,  it  will  sbo 
almost  inevitably  strike  Bgaia^t  the  stigma  and  leave  some  of 
the  pollen-grains  behind  on  it,  which  will  then  pat  out  tbelr 
tubes  and  fertilise  the  ovules.  But  inasmuch  as  in  bj  &r  the 
majority  of  cases  the  stigma  is  not  "  receptive,"  or  in  thai 
papillose  and  viscid  condition  in  which  alone  it  incites  tlt<! 
emission  of  the  pollen-tubes  at  the  same  time  that  the  pollen  is 
being  discharged  from  the  anthers  in  the  same  indiridnal 
flower,  provision  is  thus  made  for  that  "  cross-fertilisation " 
which  we  have  already  spoken  of  as  the  general  rule;  and 
indeed  in  many  cases  do  other  mode  of  fertilisation  is  possible. 
Readers  of  botanical  literature  are  now  so  familiar,  both  from 
articles  in  this  journal  (Popclae  Sciekcb  Review,  July  1869, 
p.  261,  and  Jan.  1870,  p.  4o)  and  elsewhere,  with  illustrations  of 
the  infinite  variety  and  beauty  of  the  contrivances  for  the  cross- 
fertilisation  of  Sowers  by  insect  agency,  that  we  do  not  propo^ 
to  give  many  more  here.  The  simple  arrangement  by  which  the 
pistil  and  stamens  in  tbe  same  fiower  arrive  at  maturity  at  dif- 
ferent times  may  be  noticed  without  difficulty  by  the  most  care- 
less observer.  It  is  only  necessary  to  gather  the  common  rib-grass 
{Plantago  lanceolata)  to  observe  that  the  feathery  stigmas  are 
produced  from  tlie  still  half-closed  bud  before  the  stamens  are 
nearly  mature ;  and  the  same  is  the  case  with  the  water-eide  fig- 
worts  (^Scrophularia  nodosa  and  aquatica].  The  reverse,  how- 
ever, is  far  more  common,  and  may  be  well  seen  in  almost  any 
plant  belonging  to  the  natural  order  Caryophyllacete,  as,  for 
example,  any  of  the  common  species  of  stitch-wort  [StelUiria. 
Holoatea  or  graminea),  where  the  anthers  have  actually  dropped 
off  the  filament  before  the  stigmas  have  acquired  their  receptive 
condition.  The  hare-bell,  or  any  other  species  of  Campanula, 
wild  or  cultivated,  will  illustrate  the  same  phenomenon.  A 
singular  circumstance  connected  with  these  arrangements  is  that 
closely  allied  species  of  the  same  genus  exhibit  sometimes  exactly 
opposite  peculiarities  in  this  respect ;  and  it  is  even  uncertain 
whether  the  same  species  does  not  vary  under  different  condi- 
tions. A  very  interesting  account  of  the  phenomena  presented 
by  a  number  of  plante  of  the  pea-tribe  belonging  to  the  na- 
tural order  Leguminosse,  by  Mr.  T.  H.  Karrer,  will  be  found  in 
"  Natiue,"  vol.  vi.  We  may  give  a  single  very  good  example 
of  this  in  the  two  common  mallows,  illustrated  by  fig.  1  in  our 
plate,  which  are  taken  from  a  book,  to  which  we  shall  have 
occasion  t«  refer  again,  by  Dr.  H.  Miiller,  of  Lippstadt,"  on  the 
Fertilisation  of  Flowers  by  Insect  Agency.  In  the  large  mal- 
low (^Malva  eylvestria)  the  stamens  are  collected  together  into 
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a  bundle  completely  surrounding  and  overtopping  the  pi)«til,M 
represented  in  a  andfr,  tlie  anthers  being  in  the  act  of  dlEcharg- 
ing  their  poUen  in  b.  At  a  later  stage,  c,  the  empty  anthers  ar« 
bent  down  out  of  the  way  of  the  stigmas,  which  arc  CTen 
yet  not  in  a  receptive  condition;  this  latter  state  t>eing  repre- 
sented at  d.  Spontaneous  self-fertilisation  is  in  this  case  Pcaroelr 
posBible.  In  the  smaller  species  {Malva  roiundifolid)  Iho 
structure  is  the  same  up  to  a  certain  point,  but  the  sttgnitu 
mature  earlier,  and  when  in  this  condition  coil  themselvea 
among  the  anthers,  as  represented  in  «,  there  being  still  suffi- 
cient pollen  left  in  the  anthers  to  ensure  the  self-fertilisatioR. 
of  the  flower.  The  two  species  often  j^ow  interroised  ;  both 
are  sceutless ;  insects  are,  however,  abundantly  attracted  by  tbo 
large  showy  flowers  of  M.  eyh>estriB,  which  are  also  beautifully 
streaked,  the  streaks  all  pointing  towards  the  nectar-glantli 
(to  in  a),  at  the  base  of  the  tube  formed  by  the  filaments.  The 
flowers  of  M.  rotundi/olia  are  much  smaller  and  of  palet 
colour  and  are  not  streaked,  and  hence  not  so  attractive  ti> 
insects.  Dr.  Muller  records  thirty-one  species  of  insects,  chiefly 
Hymenoptera,  which  he  detected  visiting  the  former,  whilst  only 
four  were  observed  to  frequent  the  latter  species. 

Our  fig.  2  is  a  very  good  illustration  of  a  necessarily  croa^ 
fertilised  flower.  Dianthus  deltoi-des,  the  "  maiden-pink."  i» 
scentless ;  but  each  of  the  five  petals  is  provided  with  a  number 
of  purple  spots,  which  seem  to  indicate  to  the  butterflies,  by 
which  they  are  chiefly  visited,  the  exact  place  wherein  to  iniert 
their  proboscis  in  order  to  reach  the  honey-glands,  indicated 
at  n  in  c.  The  anther,  at  this  time  discharging  poUeoif  it 
placed  immediately  over  each  petal,  and  the  butterfly  cannot 
fail  to  carry  off  some  of  the  dust  on  its  head.  A  second  isoei 
row  of  tive  stamens,  at  this  period  completely  coneealtKl  within 
the  tube  of  the  corolla,  do  not  mature  till  later ;  and  it  is  only 
after  all  the  anthers  have  dropped  off  that  the  two  stigmas, 
previously  coiled  roimd  one  another,  separate  and  develop 
the  hairs  which  serve  for  the  detention  of  the  pollen,  aa  sbiywil 
in  d. 

1^'hile  the  various  contrivances  connected  with  the  unmge^ 
ments  of  the  male  and  female  organs  have  been  more  or  !«• 
known  to  botanists  for  three-quarters  of  a  centiuy,  very  Itttlc 
attention  has  been  paid,  until  the  publication  in  the  preMOt 
year  of  Prof.  Miiller's  book  aJready  mentioned,  to  the  conv 
eponding  adaptations  of  the  structure  of  insects  tor  the  ea 
purpose.  This  naturalist^ — an  accomplished  entomologiat 
well  as  botanist — has  made  this  branch  of  the  subject  bis  special' 
Btudy,  and  has  collected  together  a  large  number  of  intetecting 
and  curious  facts.  There  are  two  ways  in  which  chiefly  insects 
r— '--^   their   part,  m  t\\e  lertJiisaSaaxi  oC   flowem — in 
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nrch  for  honey  and  for  pollen.  We  h»Te  already  seen  aerenl 
instances  of  tbe  mode  in  which  in^ecUi,  and  especially  those 
furnished  with  a  long  proboscis  and  belonging  to  tbe  oiden 
Lepidnptera  and  Hymenopt^ra,  inroluDtaiilj  detach  some  of 
the  poUeii  while  obtaining  their  food,  and  cam*  it  avay  with 
them  to  fructify  other  flowers  which  they  then  rieit.  One  of 
the  most  interesting  examples  of  this  wa?  first  described  in 
detail  by  Darwin  in  his  work  on  tbe  Fertilisation  of  Orchids; 
and  it  is  extremely  easy  to  observe  the  manner  in  which  the 
pollen-masses  or  *^  pollinia  ^  of  orchids  are  earned  away  on  the 
proboscis  of  butterflies  and  moths.  The  natural  order  Ascle- 
piadacece,  to  which  belong  the  beautiful  waxen-flowered  Hoya 
and  the  sii^ular  foetid  Stapelia,  has  the  pollen  arranged,  in  tjie 
same  manner  as  in  orchids,  in  pollen-masses  which  are  similarly 
fixed  in  pairs  to  a  viscid  base,  the  whole  apparatus  being  easily 
detached  on  to  any  insect  which  visits  the  flower.  Fig.  3  repre- 
sesite  the  foot  of  a  butterfly  with  eight  of  these  pollen-masses 
and  eleven  of  the  Wsrid  bases  attached  to  it,  belonging  to  the 
Brazilian  AscUpiaa  curagaavica. 

The  second  mode  in  which  insects  assist  in  the  fertilisation 
of  flowers  is  by  the  voluntary  deportation  of  pollen ;  and  this 
is  chiefly  effected  by  Hymenoptera  belonging  to  tlie  class 
Apidffi,  which  includes  the  hive  and  bumble-bees  that  build 
nesta  in  which  they  store  up  large  quantities  of  food  for  their 
young  while  in  the  larva  state.  This  "  bee-bread,"  as  it  is 
termed,  with  which  the  thighs  of  homeward-bound  bees  are 
seen  to  be  heavily  laden,  consists  almost  entirely  of  JnnumeraUe 
pollen-grains  robbed  from  the  flowers,  which  the  little  depre- 
dators may  be  seen  to  despoil  in  a  very  scientific  manner. 
Though  the  greater  quantity  of  this  pollen  i*  carried  home, 
small  quantities  of  it  are  unintentionally  left  behind  liere  and 
there  on  the  stigmas  of  the  flowers,  quite  sufficient  to  ensure 
the  fertilisation  of  the  ovules.  Prof.  Mtiller  arranges  the 
different  genera  of  Apids  into  a  series  according  to  their 
adaptation  for  this  deportation  of  pollen,  from  the  extent  to 
which  their  thighs,  shins,  and  feet  are  clothed  with  hairs. 
Fig.  4,  a,  is  the  right  hind- leg  of  the  little  Proaopis  varUgata, 
in  which  the  upper  part  of  the  leg  is  perfectly  naked,  the  lower 
portion  only  being  slightly  covered  with  hairs  (and  this  is  even 
somewhat  exaggerated  in  the  drawing);  so  that  its  power  of 
collecting  pollen  is  very  small.  Fig.  4,  b,  is  the  same  limb 
of  a  neuter  or  working  individual  of  a  species  of  Bombus  or 
bumble-bee,  in  which  every  part  of  the  leg  is  densely  clothed 
with  hairs,  and  the  quantity  of  pollen  it  can  carry  oS'  is  there- 
fore immense. 

Besides  these,  there  is  a  third  purpose  for  which  insects 
'  EDore  the  pollen  of  flowers,  which  is  leas  kaown^  and  thft 
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object  of  which  in  the  vegetable  economy  is  not  so  erideat ; 
viz.  by  actually  eating  it.  This  has  chiefly  been  obeen'ed  in 
the  case  of  flies  or  Diptera  belonging  to  the  class  Syrphide^ 
the  movements  of  which  in  summer  and  autumn,  in  hovering 
over  flowers  and  then  suddenly  darting  upon  them,  are  bo 
remarkable.  Many  entomologists  doubt  whether  it  is  possible 
for  fliea,  which  have  no  mandibles,  and  whose  only  food- 
obtaining  organ  is  a  proboscis  adapted  for  suction,  to  masticate 
BO  comparatively  hard  a  substance  as  pollen-grains.  This  need 
not,  however,  present  a  difficulty  to  anyone  who  has  smarted 
under  the  irritating  attacks  of  tlies  and  midges  during  rainy 
weather  in  mountainouB  countries.  We  have  ourselves  dis- 
sected the  bodies  of  flies  belonging  to  this  family,  and  found 
their  stomachs  in  many  cases  perfectly  loaded  with  polleu- 
grains.  Prof,  Miiller  takes  this  view  very  decidedly,  and  gives 
some  admirable  drawings,  from  which  we  have  taken  onr 
fig.  5,  to  show  the  manner  in  which  the  estreme  tip  of  tits 
proboscis  is  fumished  with  a  number  of  cross-bars,  r,  by  means 
of  which,  as  he  baa  himself  observed,  these  insects  are  able 
even  to  t€ar  asunder  the  fine  threads  by  which  the  grains  of 
pollen  are  frequently  attached  to  one  another,  as  in  the 
evening  primrose.  l*'ig.  5,  a,  represents  the  extremity  of  the 
proboscis  of  one  of  the  largest  and  commonest  of  these 
"  hoverers,"  Eristalis  tenax,  closed ;  6  the  same  o\»n,  showing 
the  cross-bar  3. 

it  is  often  a  matter  of  surprise  to  the  cultivators  of  flowen 
that  many  species  which  flower  luxuriantly  in  our  gardens 
never  produce  fruit  or  seed,  though  all  the  separate  organs  of 
the  flower  appear  to  be  perfectly  developed.  This  is  the  cam, 
for  instance,  with  the  large  white  Convolvulus  grown  frequently 
against  the  walls  of  houses,  and  with   the  yellow  jessamine 

Shicb  flowers  in  the  winter,  and  to  a  less  extent  with  the 
ilycanthus  or  allspice-tree.  The  reason  of  this  is  no  doubt 
generally  the  absence  of  those  insects  which  serve  as  tJior 
fertilisers  in  their  native  country,  our  native  species  either  not- 
being  attracted  by  their  foreign  nectar,  or  not  possessing  tha 
mechanical  appliances  necessary  to  obtain  it,  and  hence  noC 
visiting  the  flowers. 

We  mentioned  at  the  outset  that  though  the  large  majority 
of  flowers  are  cross-fertilised,  yet  there  are  exceptions  to  tho 
rule.  Darwin  has  describod  the  peculiar  contrivance  by  which 
self-fertilisation  is  effected  in  the  singular  Beo-orcliis  {Ophryt 
ajn/in-a)  of  our  chalk  hills,  alone  among  our  native  orchidi. 
There  are  not  a  few  flowers  wliich  never  or  scarcely  ever  com- 
pletely open  their  petals  so  as  to  allow  either  the  entrance  of 
an  insect  or  the  escape  of  the  pollen.  An  instance  of  thi<  is 
furnished  by  the  pretty  little  bog  ^lant  the  snndew  (." 
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^fmtandi/olia),  a  flower  of  whicli  is  represented  by  6g.  6,  a 
W  representing  it«  ordinal;  utmost  state  of  expansion,  wliile  at 
I  b  are  the  oi^isns  of  reproduction  enclosed  in  it.  The  pistil 
I  ends  in  five  club-ehaped  stigmas  covered  with  receptive  papillie; 
I  idule  the  8-lS  stamens,  one  only  of  which  U  represented  in 
I  oar  drawing,  curve  in  and  out  among  them  by  their  flexible 
I  filaments,  so  as  to  bring  the  pollen  into  actual  contact  with  the 
'      stigmas. 

The  moflt  singular,  however,  of  these  special  contrivances 
for  self-fertilisation  are  the  peculiarly-shaped  "  cleistogamons  " 
flowers,  as  they  have  been  termed — which  occur  in  many  plants 
belonging  to  widely-separated  natural  orders,  either  intermixed 
with  the  ordinary  conspicuous  flowers  or  appearing  at  a  diflerent 
time  of  the  year — with  respect  to  which  very  little  has  been 
written  in  English  botanical  works.  Among  the  natural  orders 
in  which  these  flowers  have  been  found  are  Violacete,  Cistaceip, 
Oialideae,  Balsaminess,  Polygalaceai,  Caryophyllaceas,  Malpi- 
ghiacese^  Legumiuosee,  Campanulacefe,  Convolvulaceee,  Acan- 
Uiacete,  Labiate,  and  one  order  of  Endogens,  Commelynacea).* 
The  two  species  of  Impatiens  or  Touch-me-not,  which  grow  wild 
in  this  country — /.  Nolv-vie-tangere,  native  in  Westmoreland  and 
some  other  rocky  and  woody  parts,  and  /,  fult-a.,  a  North  Ame- 
rican plant  fully  naturalised  by  the  banks  of  the  Wey  and  other 
parts  of  Surrey,  as  well  as  the  smaller  /.  parviflora,  now  also 
rapidly  becoming  completely  naturalised  in  the  neighbourhood 
of  London — have  closed,  imperfect,  self-fertilised  flowers  inter- 
mixed with  the  showy  yellow  ones.  They  are  far  more 
numerous  than  the  conspicuous  flowers,  much  smaller,  and 
easily  recognised  even  in  the  bud-f  The  calyx  is  quite  regular, 
not  presenting  the  "  spur  "  of  the  open  flowers,  always  remains 
perfectly  closed,  and  is  pushed  off  at  the  extremity  of  the  seed- 
vessel  in  the  form  of  a  little  brown  cap.  The  petals  are' 
entirely  absent.  The  stamens  are  of  an  altogether  different 
shape  to  those  of  the  larger  flowers,  and  contain  but  a  very 
small  quantity  of  pollen,  which,  however,  ia  amply  sufficient 
for  the  fertilisation  of  the  ovules,  the  full  number  of  seeds 
appearing  to  he  always  produced. 

The  most  easily  observed  instances  are,  however,  in  the  case 
of  our  common  wild  violets,  the  sweet  violet  {^Violxi  odorata), 
or  the  various  forms  of  the  dog  violet  ( V.  caninti).  The 
existence  of  these  flowers  in  Viola  was  known  as  long  ago  as 
the  time  of  Linnteus,  who,  in  his  "  Pnelectiones  Botanicse," 
says  that  the  flowers  of  Viola  mirahilia  produced  in  the  spring 

•  See  Von  Mobl  in  ■' BotRDische  Zeitiinp,"  1863,  pp.  311  etseq.  ^^^M 

It  See  &  full  descriptioD  and  pUte  in  tbe  "  Joumal  of  the  LioneBn  Societ/JSJ^^^^I 
L  xiu.  p.  147,  M»y  30, 1873.  j^^^H 
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e  «fiH7  ipoBie  *g—"  of  Ftob  Urid 
faB*«ri;bi*ai»ftataoient  u  dilated 
H^— i'fcwjarftibeootetappeKlo^ 
i^JMr«<icif«i»fr  lad  mij  befiwindil 

a Jii^Md  ill^l   iiijiiimH  Tiiliililliiiililiffi 

K^  *,  ^  Amb  Oft  «p(nnuiee  «f  one  oTtlMt 

.  Ab  «Bfe  ndie  ^ot  bo^  the  fireaepilt,*! 

^H.  Onafr  HHk  ii—nii.  tfau  the  ofduRf 

mt  B  podded  diown  !■&;■> 

^^■eM,  tro  of  them  icpn- 

i^B^rts  and  Toy  small  aothnit 

Be  t*  thoK  of  thft  open  flovsnt 

■ad  BO  iihmwita-     The  paU«i| 

in  tro  almoet  tniu- 

tk»  1mm  otAewaAeryAcnnxmtna  e^  and  ii 

■•  b»  dhs  stignK.    TbepistiL  ti-coDsisbaf 

id. »  wty  ^"S^  9t>S*>  carni  corapletel;  am 

t  tm  «»  hriag  tho  pipilVwp  leceptire  soi&ce 

al  pHttiiH  IB  lAid  it  will  moet  r^dily  leoan 

•fthv  iipwhw-tin.  «g«H8  in  tfa«etwokiadi 
■vi^  •■  thr  aimt  f^^  !■  t^  ihowr  spnng  flowets  the 
;pB  pnpKte  hiinwifilli  is  thr  fiviB  ^  a  beak  abote  and 
l»  ^HT  «f  Ab  It  MB  iBiii.  tfe  aPMgement  of  which  is  euch 
t  H  ■»  aBBcalr  poHBUa  bf  aaj  of  the  pollen  to  reach  tk 
^iK  vUaBft  Ar  ntanvBtiaB  of  IbmiI  ^encr.  In  these 
mi  fli^^HK  flawed  it  vill  be  aecB  that  the  airaDgementi 
f  cvalnatlT  aa  csaetly  opjwAg  purpoae.  They  prodoee 
famL  tnnthf  mftlnnof  thr  f^rniiiil'iul  i,  nf  irhirli 
i  fma^  {  Tiatm  trieoJor)  nay  be  taken  as  the  type,  produce 
s  ftoven  ;  and  the  eootrivanoes  for  fertilisatJOD 
r  b«9  meotioaedT  quite  diSerent  from  thoae 


b  tB»  ?*^"  ^ecies  of  Cua|nnulA,  the  closed  fiowera  are 
^NeAsd  h]r  PrnfcHar  CMiva  as  being  altogether  different  in 
all|p«  te  tha  pnwinwBooii  ones.  They  are  covered  by  a  c«ni- 
l^mtf  dned  —abtioe^  the  rodiment  of  the  corolla ;  the 
itaaHBB  aw  wrtwwiBd  bof^oatally,  and  the  anthers  are  quite 
••■■nla^  aad  together  adaate  to  the  stigma.  As  the  Sowers 
hftTe  culy  at  present  heeo  oheerred  in  dried  herbarium  apeci- 
w<Bg.  the  uoil^  in  which  the  pollen-grains  reach  tho  stigma  is 
atill  imcertain.  Id  Juhchs  bit/oniua  it  is  s^d  that  the  pollen- 
tnbM  an  eoutted  while  still  within  the  anther,  the  wall  of 
vhkb  thej  pene.    In  the  wood-sorrel,  Oxalis  acetoeeUoy  the! 
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closed  flowers,  which  appear  towards  the  end  of  the  summer, 
resemble  much  more  closelj  the  well-known  spring  flowers, 
which  are  in  this  case  certainly  fertile. 

In  accordance  with  the  ordinary  practice  of  economy  by 
nature,  the  amount  of  pollen  in  the  "  cleistogamoua  "  is  generally 
very  much  less  than  in  the  open  flowers,  since  it  has  very  little 
chance  of  being  waited.  In  the  small  flowers  of  Malpigliiacese, 
JiUisieu  states  that  there  are  only  a  very  few  grains  of  pollen ; 
in  those  of  the  wood-sorrel,  where  twenty  to  thirty  ovules  have 
to  be  fertilised.  Von  Mobl  gives  the  quantity  us  from  one  to 
two  dozen  grains  in  each  anther-cell ;  in  Impatiena  it  is  con- 
siderably larger,  while  in  Viola  the  number  of  grains  la  very 
small. 

More  detailed  examination  of  those  closed  flowers  in  diS'erent 
plants  will  doubtless  yield  interesting  and  important  results. 


H  EXPLANATION    OF    PLATE    Cn. 

Tio.  1.  (a-fO  I)!?^^!!!  Btages  in  the  deTelopnent  of  the  pialil  and 
staraena  of  Maha  »ylve»tri>,  (h)  neotur-glands ;  (e)  mature 
pistil  and  EtamiinB  of  Malca  rolmidifolia. 

2.  IHanthut  dtUmdet ;  (a)  open  flower,  tlie  first  row  of  five  Btamens 
dereloped  ;  {h,  c)  piatil,  with  the  two  stigmas  closely  rolled 
together,  (n)  nectar  glands ;  {d)  piati]  at  a  later  stage,  with 
the  Btigmas  unrolled  and  receptivH. 

3.  Foot  of  a  butterfly  with  pollen- masses  of  Atdepiat  curauavien 
attached  to  it. 

4.  (a)  Right  hind-leg  of  Fnaopis  varirgata ;  (fi)  right  bind-Ieg  of 
Sombus  Scriiiuhirnniit. 

6.  End  of  the  proboscis  of  Erittalis  tenai ;  (a)  closed,  (i)  open,  to 
show  the  croBB-bars  (r)  with  which  it  is  famished. 

0.  Drotrra  rolimdifolia  ;  (a)  unopened  flower,  (b)  piatil  and  ona 
stAmen  from  the  same. 

7.  Cleiatogamous  flower  of  Viola  caniiia ;  (a)  esternal  view  of 
flower ;  (b)  the  same  opened,  showbg  pistil  and  two  atnme&a ; 
(e)  anther,  with  the  poUen-bags  (h)  ;  (d)  pistil ;  ^*()  the  re- 
ceptive stigniatic  surface. 

(Figa.  1-^  after  H.  Mtiller.) 


NEWS  FROM  JUPITER. 
By  RIUHAnO  A.  PROCTOR,  B.A.  (CAiraRiDei!), 

HoiroBAKT  Sbcuetabi  oy  the  Rotal  Astbokohical  Socmt, 

AvTHOB  OF  "OrnEB  WoBLM  iHAN  OgRs,"  "The  Sew," 

"  Tee  Mook,"  "  Saturm,"  &c.  &c. 


THE  planet  Jupiter  has  passed  during  the  last  year  throng 
a  singular  process  of  change.  Tlie  planet  has  not,  indeed, 
assumed  a  new  appearance,  but  has  gradually  resumed  itl 
normal  aspect  after  three  or  four  years,  during  which  the 
mid  zone  of  Jupiter  has  been  aglow  with  a  peculiar  mdd; 
light.  The  zone  is  now  of  a  creamy-white  colour,  its  ordinaij 
hue.  We  have,  in  fact,  reached  the  close  of  a  period  of  di^ 
turbance,  and  have  received  a  definite  answer  to  quntioDI 
which  had  arisen  as  to  the  reality  of  the  change  described  ij 
observers.  Many  astronomers  of  repute  wore  disposed  to 
believe  that  the  peculiarities  recently  observed  were  mtsnSf 
due  to  the  instnmients  with  which  the  planet  has  been  oV 
Ber\'ed — not,  indeed,  to  any  fault  in  those  instruments,  but,  itt 
fact,  to  their  good  qualities  in  showing  colour.  A  coasidei^ilt 
number  of  the  earlier  accounts  of  Jupiter's  change  of  aspecC 
came  from  observers  who  used  the  comparatively  modem  lonn 
of  telescitpe  known  as  the  silvered-glasa  reflectors,  and  it  il 
well  known  that  these  instruments  are  particularly  well  sui( 
for  the  study  of  colour-changes.  Nevertheless,  observatil 
made  with  the  ordinary  refracting  telescope  were  not  wanting 
and  it  had  begun  to  be  recognised  that  Jupiter  realljr  ' 
altered  remarkably  in  appearance,  even  before  that 
process  of  change  which,  by  restoring  his  usual  aspect^ 
every  telescopist  to  assure  himself  that  there  hftd 
illusion  in  the  earlier  observations. 

I  propose  now  to  discuss  certain  oonaiderations  which' 

to  me  to  indicate  the  nature  and    probable  meaning  of 

phenomena  which   have   recently  been  observed   in    Jupil 

It  seems  to  mc  that  these  phenomena   are   full  uf  inl 

considered  m  tWmwAv*;*  «t  vu  connection  with 
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circumstances  on  which  I  had  he^n  led  to  base  the  theory  that 
Jupiler  is  a  planet  altogether  unlike  our  earth  in  condition, 
and  certainly  unfit  to  be  the  abode  of  living  creatures. 

I  vfoiild  first  direct  special  attention  to  the  facts  which  have 
been  ascertained  respecting  the  atmosphere  of  Jupiter. 

It  does  not  appear  to  have  been  noticed,  as  a  remarkable 
circumstance,  that  Jupiter  should  have  an  atmosphere  recog- 
nisable from  our  distant  station.  Yet,  in  reality,  this  circum- 
Btance  is  not  only  most  remarkable,  but  is  positively  inexplicable 
on  any  theory  by  which  Jupiter  is  regarded  as  a  world 
resembling  our  own.  It  is  certain  that,  except  by  the  effects 
produced  when  clouds  form  and  dissipate,  our  terrestrial 
atmosphere  could  not  be  recognised  at  Jupiter's  distance  with 
any  telescopic  power  yet  applied.  But  no  one  who  has  studied 
Jupiter  with  adequate  means  can  for  a  moment  fail  to  re- 
cognise the  fact  that  the  signs  of  an  atmosphere  indicate 
much  more  than  the  mere  formation  and  dissipation  of  clouds. 
I  fipeak  here  after  a  careful  study  of  the  planet  diu-ing  the 
lat«  opposition,  with  a  very  fine  reflecting  telescope  by  Browning, 
very  generously  placed  at  my  disposal  by  Lord  Lindsay ;  and 
I  feel  satisfied  that  no  one  can  study  Jupiter  for  many  hours 
(on  a  single  night)  without  becoming  convinced  that  the  cloud- 
masses  seen  on  his  disc  have  a  depth  comparable  with  their 
length  and  breadtlj.  Now  the  depth  of  terrestrial  cloud-masses 
would  at  Jupiter's  distance  be  an  absolutely  evanescent  quantity. 
The  span  of  his  disc  represents  about  84,000  railes,  and  his  satel- 
lites, which  look  little  more  than  points  inordinary  telescopes, are 
all  more  than  2,000  miles  in  diameter.  I  am  satisfied  that 
anyone  who  has  carefully  studied  the  behaviour  of  Jupiter's 
cloud-belts  will  find  it  diflScult  to  believe  that  their  depth  is 
leas  than  the  twentieth  part  of  the  diameter  of  the  least 
satellite.  Conceive,  however,  what  the  depth  of  an  atmosphere 
would  be  iu  which  cloud-masses  a  hundred  miles  deep  were 
floating ! 

It  may  be  asked,  however,  in  what  sense  such  an  atmosphere 
would  be  inespUcable,  or,  at  least,  irreconcilable  with  the 
theory  that  Jupiter  is  a  world  like  our  earth.  Such  an  atmo- 
sphere would  be  in  strict  proportion,  it  might  be  urged,  to  the 
giant  bulk  of  the  planet,  and  such  relative  agreement  seema 
more  natural  than  would  be  a  perfect  correspondence  between 
the  depth  of  the  atmosphere  on  Jupiter  and  the  depth  of  our 
earth's  atmosphere. 

But  it  must  not  be  forgotten  that  the  atmosphere  of  Jupiter 
is  attracted  by  the  mass  of  the  planet ;  and  some  rather  re- 
markable consequences  follow  when  we  pay  attention  to  this 
oonsideration.  Of  course  a  great  deal  must  be  assumed  in  an 
'  iaquliy  of  the  sort.     Since,  however,  wo  are  dl?.*iu¥a\i\t|,  \.\\ft 
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(lueation  whether  there  can  be  any  resemblance  between  Jopitet 
and  our  earth,  we  may  safely  (so  far  as  our  inquiry  is  coBoenieiJ) 
proceed  on  the  nssimiption  that  the  atmosphere  of  Jupiter  do« 
not  differ  greatly  in  constitution  from  that  of  our  ewth.  Ve 
may  further  assume  that  at  th«  upper  part  of  the  cloud-kyeis 
we  see,  the  atmospheric  pressure  is  not  inferior  to  that  of  onr 
atmosphere  at  a  height  of  seven  miles  above  the  sea-level,  of 
one-fourth  of  the  pressure  at  our  sea-level.  Combining  these 
assumptions  with  the  conchision  just  mentioned,  that  the  cloud- 
layers  are  at  least  100  miles  in  depth,  we  ;ire  ]ed  to  the  following 
singidar  result  as  to  the  pressure  of  the  Jovian  atmosphere  li 
the  bottom  of  the  cloud-layer  :■ — ^The  atmosphere  of  any  planet 
doubles  in  pressiue  with  descent  througb  equal  distances,  thtft 
distances  depending  on  the  power  of  gravity  at  the  planetl 
surface.  In  the  case  of  our  earth,  the  pressure  is  doubled 
descent  through  about  3^  miles ;  but  gravity  on  Jupiter  ia  . 
than  2^  times  as  great  aa  gravity  on  our  earth,  and  desoeot 
through  IJ  mile  would  double  the  pressure  in  the  case  of  1 
Jovian  atmosphere.  Now  100  miles  contain  this  distance  (If 
mile)  more  than  seventy-one  times;  and  we  must  theronirt 
double  the  pressure  at  the  upper  part  of  the  cloud-layer  sevon^ 
one  successive  times  to  obtain  the  pressure  at  the  lower  part. 
Two  doublings  raise  the  pressure  to  that  at  our  sea-level 
the  remaining  sixty-nine  doublings  would  result  in  a  pressm* 
exceeding  that  at  our  sea-level  so  many  times  that  the  nombfl 
representing  the  proportion  contains  twenty-one  Bgureo.'  ! 
say  would  result  in  such  a  pressure,  becaueo  in  reality  tl 
are  limits  beyond  which  atmospheric  pressure  cannot  bo 
creased  without  changing  the  compressed  air  into  the  BqWI 
form.  What  tliose  limits  are  we  do  not  know,  for  no  pn 
yet  applictl  has  changed  common  air,  or  either  of  it« 
constituent  gases,  into  the  liquid  form,  or  even  produced  t^ 
trace  of  a  tendency  to  assume  that  form.  But  it  is  tuHj 
shown  that  there  must  be  a  limit  to  the  increase  of  prewon 
which  air  will  sustain  without  liquefying.     For  the  deoBity  rf 


*  The  problem  is  like  the  well-known  one  relating  to  tbe  price  of  a  hoWi 
where  one  fortbing  van  [o  be  paid  fur  the  6nt  nail  of  24  iu  ibe  ahu^* 
hnlfpeiuiy  for  the  nexl,  a  penny  for  the  third,  two  pence  fn  Iliufoartll,ai^l 
io  on.     It  maj  be  IntereBting-  to  some  of  my  naden   \o  lc«m,  tliiil  if  V^^ 
want  to  know  rougblj  (ha  proportion  in  wbich  lh«  Gtst  nuiulior  l»  It 
hj  anj  given  number  of  doublijigs,  we  hnve  odv  to  muliiplj  tbo  ni 
of  doublinga  by  ^tbi,  nnd  ndd  1  M  the  integral  put  of  the  rwull,  to  gi<d 
the  number  of  digits  in  the  number  reprnieuling  the  req<ur«]  propo 
Thns  multiplying  34  by  I'^ths  gives  7  (nc^glucting  Er«ctinDi) ;  nail  tbw 
tlia  number  of  farthings  in  ths  horse  prubUm  ia  reprd^enled  b/  an  amy  ■ 
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ITeas  changes  proportionately  to  the  increaao  of  pressure, 
mhTtbe  gaa  is  approaching  the  state  when  it  is  about  to  turn 
liquid.  Now  air  at  the  Bea-Icve!  iias  a  density  ei^util  to  less 
than  the  900th  part  of  the  density  of  water;  so  that  if  the 
pTEBaure  at  the  sea-level  were  increased  900  times,  either  the 
density  would  not  increase  proportionally,  which  would  show 
that  the  gas  was  approaching  the  density  of  liquefaction,  or 
ebflthe  gas  would  be  denaer  than  water,  which  must  be  regarded 
ss  utterly  impossible.  Or  if  any  one  is  disposed,  for  the  sake  of 
argument,  to  assume  that  a  gas  {at  ordinary  tejnpet'aturea) 
may  be  as  dense  as  water,  then  we  need  proceed  but  a  few  steps 
Farther,  increasing  the  pressure  about  18,000  times  instead  of 
900  times,  to  have  the  density  of  platinum  instead  of  that  of 
vater,  and  no  one  is  likely  to  maintain  that  our  air  could  exist 
n  the  gaseous  form  with  a  density  equalling  that  of  the  densest 
)f  the  elements.  We  are  still  an  enormous  way  behind  the 
lumber  of  twenty-one  figures  mentioned  above ;  and  in  fact,  if 
re  supposed  the  pressure  and  density  to  increase  eontinually 
o  the  extent  implied  by  the  number  of  twenty-one  figures,  we 
hould  have  a  density  exceeding  that  of  platiuum  more  than 
en  thousand  millions  of  millions  of  times  I 

Of  course  this  supposition  is  utterly  monstrous,  and  I  have 
nerely  indicated  it  to  show  how  difficulties  crowd  around  us 
n  any  attempt  to  show  that  a  resemblance  eiiats  between  the 
londition  of  Jupiter  and  that  of  our  earth.  The  assumptions 
[  made  were  sufficiently  moderate,  be  it  noticed,  since  I  simply 
■egarded  (i.)  the  air  of  Jupiter  as  composed  like  our  own; 
ii.)  the  pressure  at  the  upper  part  of  his  cloud-layer  as  not 
ees  than  the  pressure  far  above  the  highest  of  our  terrestrial 
nimulus  clouds  (with  which  alone  the  clouds  of  Jupiter  are 
lomparable);  and  (iii.)  the  depth  of  his  cloud-layer  as  about 
lOO  miles.  The  first  two  assumptions  cannot  fairly  be  de- 
parted from  to  any  considerable  extent,  without  adopting  the 
vnclusion  that  the  atmosphere  of  Jupiter  is  quite  unlike  that 
)f  our  earth,  which  is  precisely  what  I  desire  to  maintain.  The 
Jiiid  is,  of  course,  open  to  attack,  tliough  I  apprehend  that  no 
me  who  baa  observed  Jupiter  with  a  good  telescope  will  qnes- 
ioQ  its  justice.  But  it  is  not  at  all  essential  to  the  argument 
ihat  the  assumed  depth  of  the  Jovian  atmosphere  should  be 
jv^i  nearly  so  great.  We  do  not  need  a  third  of  our  array  of 
iwenty-one  figures,  or  even  a  seventh  part,  since  no  one  who 
laa  studied  the  experimental  researches  made  into  the  condition 
)f  gases  and  vapours  can  for  a  moment  suppose  that  an  atmo- 
iphere  like  ours  could  remain  gaseous,  excejjt  at  an  enormously 
\iffh  tempertUure,  at  a  pressure  of  two  or  three  hundred  atmo- 
ipheres.  Such  a  pressure  would  be  obtained,  retaining  our  fii 
:wo  aesumptions,  at  a  depth  of  about  fourteen  miles  bebm  ^ 
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upper  part  of  the  cloud-layer.  This  is  about  the  6,000th  fUl 
of  the  diameter  of  Jupiter;  and  if  any  student  of  astronanij 
an  believe  that  that  wonderfuHy  complex  and  changeful  ctttol 
envelope  which  surrounda  Jupiter  has  a  thickne^  of  \m 
than  the  6,00Uth  part  of  the  plaaet's  diameter,  [  v«dl 
recommend  as  a  corrective  the  careful  study  of  the  plsnet  b 
an  hour  or  two  with  a  powerful  telescope,  combined  with  Iht 
consideration  that  the  thickness  of  a  spiders  web  aana  dw 
t«tescopic  field  of  view  would  suffice  to  hide  a  breudtb  of  tma^ 
miles  on  Jupitei^s  disc. 

But  we  are  not  by  any  means  limited  to  the  reasooing  Imi 
indicated,  convincing  as  that  reasoning  should  be  to  all  vbs 
have  studied  the  aspect  of  Jupit«r  with  adequate  telescopic 
power.  We  have  in  Jupiter's  mean  density  an  ai^oment  <t 
irresistible  force  against  the  only  view  which  enables  m  ent 
bypotheticully  to  escape  from  the  conclusions  just  indicatei 
Jjet  it  be  granted,  for  the  sake  of  aj^nment,  that  Jupiter's  dovl 
layer  ie  less  than  fourteen  miles  in  depth,  so  that  we  are  fmi 
for  the  moment  from  the  inference  that  at  the  lower  psrtrf 
the  atmosphere  there  is  either  an  intense  heat  or  else  a  deoa^ 
and  pressure  incompatible  with  the  gaseous  conditioa.  Vft 
cannot,  in  this  case,  strike  off  more  than  twenty-eight  miltt 
from  the  planet's  apparent  diameter  to  obtain  the  real  diameltf 
of  his  solid  globe — solid,  at  lea^t,  if  we  are  to  maintain  tk 
theory  of  his  resemblance  to  our  earth.  This  leaves  hii  reil 
diameter  appreciably  the  same  as  bis  apparent  diameter,  and 
as  a  result  we  have  the  mean  density  of  his  solid  globe  eqal 
to  a  fourth  of  the  earth's  mean  density,  precisely  as  when  w 
leave  his  atmosphere  out  of  the  question.  Now  I  appiehoid 
that  the  time  has  long  since  passed  when  we  can  seriously  pn^ 
ceed  at  this  stage  to  say,  as  it  was  the  fashion  to  say  in  test- 
books  of  astronomy,  "  therefore  the  substance  of  which  Jupittf 
is  composed  must  be  of  less  specific  gravity  than  oak  and  othet 
heav7  woods."  We  know  that  Brewuter  gravely  reasoned  thai 
the  solid  materials  of  Jupiter  might  be  of  the  nature  of  pumice- 
stone,  so  that  with  oceans  resembling  ours  a  certain  latitude 
was  allowed  for  increase  of  density  in  Jupiter's  interior.  BiK 
in  the  presence  of  the  teachings  of  spectroscopic  analysis,  few 
would  now  care  to  maintain,  as  probable,  so  preposterous  > 
theory  as  this.  Everything  that  has  hitherto  been  learned 
respecting  the  constitution  of  the  heavenly  bodies,  renders  it 
quite  unlikely  that  the  elementary  constitution  of  Jupiter  diffoK 
&om  that  of  our  earth.  Again,  it  was  formerly  customary  to 
speak  of  the  possibility  that  Jupiter  and  Saturn  might  hi 
hollow  globes,  mere  shells,  composed  of  materials  as  heavy  ai 
terrestrial  elements.  But  whatever  opinion  we  may  form  as  to 
the  possibility  that  a  great  intensity  of  heat  may  vaporisa  i 
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^^fen  of  Jupiter's  interior,  we  know  quite  certainly  that  there 
^^ft  be  enormous  pressure  throughout  the  whole  of  the  planet's 
^^H^  and  that  even  a  vaporous  nucleus  would  be  of  great 
^^Bty.  For  it  ia  to  be  remembered  that  all  that  I  have  said 
H^re  respecting  the  possibility  of  gases  existing  at  great 
liressuree  applies  only  to  ordinary  temperatures — such  tem- 
peratures, for  example,  as  living  creatures  can  endure.  At 
exceedingly  high  temperatures  much  greater  pressure,  and 
therefore  much  greater  density,  can  be  attained  without  lique- 
faction or  solidification.  And  in  considering  the  etfect  of 
pressure  on  the  materials  of  a  solid  globe,  we  must  not  fall  into 
tile  mistake  of  supposing  that  the  strength  of  such  solid  ma- 
terials can  protect  the  material  from  compression  and  its  effects. 
We  must  extend  our  conceptions  beyond  what  is  familiar  to 
us.  We  know  that  any  ordinary  mass  of  some  strong,  heavy 
solid — as  iron,  copper,  or  gold — is  not  affected  by  its  own  weight 
BO  as  to  change  in  structure  to  an  appreciable  extent.  The 
sobstance  of  a  mass  of  iron  forty  or  fifty  feet  high,  woidd  be 
the  same  in  structure  at  the  bottom  as  at  the  top  of  the  mass; 
for  the  strength  of  the  metal  would  resist  any  cliange  which 
the  weight  of  the  mass  would  (otherwise)  tend  to  produce.  But 
if  there  were  a  cubical  mountain  of  iron  twenty  miles  high, 
the  lower  part  would  be  absolutely  plastic  under  the  pressure 
to  which  it  would  be  subjected.  It  would  behave  in  all  respects 
as  a  Suid,  insomuch  that  if  (for  convenience  of  illustration)  we 
suppose  it  enclosed  within  walls  made  of  some  imaginary  (and 
itnpossihle)  substance  which  would  yield  to  no  pressure,  then, 
if  a  portion  of  the  wall  were  removed  near  the  base  of  the 
iron  mountain,  the  iron  would  flow  out  like  water  *  from  a  hole 
near  the  bottom  of  a  cask.  The  iron  would  continue  to  run 
out  in  this  way,  until  the  mass  was  reduced  several  miles  in 
height.  In  Jupiter's  case  a  mountain  of  iron  of  much  less 
height  would  be  similarly  plastic  in  its  lower  parts,  simply 
because  of  the  much  greater  attractive  power  of  Jupiter's  mass. 
Thus  we  see  that  the  conception  of  a  hollow  interior,  or  of  any 
hollow  spaces  throughout  the  planet's  globe,  is  altogether  in- 
consistent with  what  is  known  of  the  constitution  of  even  the 
fftroDgest  materials. 

How,  then,are  we  to  explain  the  relatively  small  mean  density 
of  Jupiter's  globe?  On  the  supposition  that  his  atmosphere  is 
less  than  fourteen  miles  deep,  we  cannot  do  ho  ;  for  there  ia 
nothing  hypothetical  in  the  above  considerations  respecting  a 
solid  globe  as  large  as  Jupiter's,  excepting  always  the  assump- 

*  The  60*001  of  pressara  in  readeriii^  iios  and  other  metals  plastic  has 
been  eiperimentaliy  determined.  Cast  steel  hns  been  made  to  flow  almost 
like  water,  under  pressure. 
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tion  that  the  globe  ia  not  formed  of  eubstances  uolike  any  wilh 
which  we  are  familiar.  Even  this  aesumptiou,  though  it  ieone 
which  few  would  care  to  maintain  in  the  present  piwiUon  of 
our  knowledge,  amounts  after  all  to  an  admission  of  the  chief 
point  which  I  am  endeavouring  to  maintain  :  it  is  one  way- 
but  a  very  fanciful  way — of  inferring  that  Jupiter  is  utterly 
diBsimilar  to  the  earth.  Rejecting  it,  as  we  safely  may,  m 
find  the  small  density  of  Jupiter  not  merely  unexplained,  " 
manifestly  inexplicable. 

All  our  reasoning  has  been  based  on  the  assumption  that  Uw 
atmosphere  of  Jupiter  exists  at  a  temperature  not  greatly  difr 
fering  from  that  of  our  own  atmosphere.  If  we  assume  instMul 
an  exceedingly  high  temperature,  abandoning  of  course  ih* 
supposition  that  Jupiter  is  an  inhabited  world,  w 
find  any  circumstances  which  are  self-contradictory  or  in* 
credible. 

To  begin  with,  we  may  on  such  an  assumption  find  at 
a  parallel  to  Jupiter's  cas«  in  that  of  the  Sun.  For  the  Statit 
an  orb  attracting  bis  atmospheric  envelope  and  the  materill 
of  bis  own  solid  or  liijuid  surface  {if  he  has  any)  far  moi* 
mightily  that  Jupiter  has  been  known  to  do.  All  thu  di^Icul' 
ties  considered  in  the  case  of  Jupiter  would  be  enormouGlf 
enhanced  in  the  case  of  the  Sun,  if  we  forgot  the  fact  that  ti» 
Sun's  globe  is  at  an  intense  heat  from  surface  to  centre.  Kof 
we  know  that  the  Sun  is  intensely  hot  because  we  feel  Um 
heat  that  he  emits,  and  recognise  the  intense  lustre  of  Ul 
photosphere  ;  so  that  we  are  not  in  danger  of  overlooking  t^ 
important  circumstance  in  bis  condition.  Jupiter  gives  outOt 
heat  that  we  can  feel,  and  assuredly  Jupiter  does  not  emit  is 
intense  light  of  his  own.  But,  when  we  find  that  difficuIUM 
precisely  corresponding  in  kind,  though  not  in  degree,  to  thoM 
which  we  should  encounter  if  we  discussed  the  Sun's  conditiMl 
in  forgetfulness  of  bis  intense  heat,  exist  also  in  the 
Japiter,  it  appears  manifest  that  we  may  safely  adopt  the  condif' 
slon  that  Jupiter  is  intensely  heated,  though  not  nearly  to  " 
same  degree  as  the  Sun. 

We  have  thus  been  led  by  a  perfectly  distinct  and  indnxOi 
dent  line  of  reasoning  to  the  very  conclusion  which  I  bsrt 
advocated  elsewhere  on  other  grounds,  viz.  that  Jupiter  U  ifl 
facta  miniature  sun  as  respects  heat,  though  emitting  bull 
relatively  small  proportion  of  light.  I  would  invit«  opecialt 
attention  to  the  circumstance  that  the  evidence  on  which  Uiil 
conclusion  had  been  based  was  already  cumulative.  And  nof 
a  fresh  line  of  evidence,  in  itself  demonstrative  I  conceive,  hM 
been  adduced.  Moreover  I  have  not  availed  myself  of  tin 
argument,  very  weighty  in  my  opinion,  on  which  Mr.  i" 
tVilb'nmn  has  baeed  umilax  conclusions  respecting  tlie  ti 
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Eof  Jupiter,  in  his  interesting  and  valuable  work  called 
e  Fuel  of  the  Sun."  I  fully  agree  with  him  in  regarding 
a  reasonahle  assumption,  though  I  cannot  go  so  far  aa  to 
rd  it  as  certain,  that  every  planet  haa  an  atmosphere  whose 
>  'ttiass  corresponds  with,  or  is  even  perhaps  actually  proportional 
to,  the  mass  of  the  planet  it  surrounds.  If  we  make  such  an 
af«umption  in  the  ease  of  Jupiter,  we  arrive  at  conclusions 
closely  resembling  those  to  which  I  have  been  led  by  the  above 
process  of  reasoning. 

Thus  many  lines  of  evidence,  and  some  of  them  absolutely 
demonstrative,  in  my  opinion,  point  to  the  conclusion  that 
Jupiter  is  an  orb  instinct  with  fiery  energy,  aglow  it  may  well 
be  with  an  intense  light  which  is  only  prevented  from  mani- 
festing itself  by  the  cloudy  envelope  which  enshrouds  the 
planet. 

But  HO  soon  aa  we  regard  the  actual  phenomena  presented  by 
Jupiter  in  the  light  of  this  hypothesis,  we  find  the  means  of 
readily  interpreting  what  otherwise  would  appear  most  per- 
plexing. Chief  among  the  phenomena  thus  accounted  for,  I 
would  place  the  recent  colour-changes  in  the  equatorial  zone  of 
Jupiter. 

What,  at  a  first  view,  could  appear  more  surprising  than  a 
change  affecting  the  colour  of  a  zone-shaped  region  whose  but- 
fcce  is  many  times  greater  than  the  whole  surface  of  our  earth. 
It  13  true  that  a  brief  change  might  be  readily  explained  as 
due  to  such  changes  as  occur  in  oiu-  own  air.  Large  regions  of 
the  earth  are  at  one  time  cloud-covered  and  at  another  free 
from  clouds.  Such  regions,  seen  from  Venus  or  Mercury,  would 
at  one  time  appear  white,  and  at  the  other  would  show  whatever 
colour  the  actual  surface  of  the  ground  might  possess  when 
viewed  aa  a  whole.  But  it  seems  altogether  impossible  to  ex- 
plain in  this  way  a  change  or  series  of  changes  occupying  many 
yeara,  as  in  the  case  of  the  recent  colour-changes  of  Jupiter's 
bi'It.  Let  me  not  be  misunderstood.  I  am  not  urging  that 
the  changes  in  Jupiter  are  not  due  to  the  formation  and  dis- 
sipation  of  clouds  in  his  atmosphere.  On  the  contrary,  I 
believe  that  they  are.  What  seems  to  me  incredible,  ia  the 
supposition  that  we  have  here  to  deal  with  such  changes  as 
occur  in  our  own  air  in  consequence  of  solar  action. 

I  do  not  lose  sight  of  the  fact  that  the  Jovian  year  is  of 
long  duration,  and  that  whatever  changes  take  place  in  the 
atmosphere  of  Jupiter  through  solar  action  might  be  expected 
to  be  exceedingly  slow.  Nay,  it  is  one  of  the  strongest  argu- 
ments against  the  theory  that  solar  action  is  chiefiy  in 
question,  that  any  solar  changes  would  be  bo  slight  as  to  be  in 
effect  scarcely  perceptible-  It  is  not  commonly  insisted  upon 
in  our  text-books  of  astronomy — in  fact,  I  have  never  aeen  the 
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point  properly  noticed  anywhere — that  the  seasonal  changes  i 
Jupiter  correspond  to  no  greater  relative  change  than  oocm 
in  our  daily  supply  of  solar  heat  from  ahout  eight  days  befoi 
to  about  eight  days  after  the  spring  or  autunin  equinox.  It ; 
incredible  that  so  slight  an  effect  as  this  should  produce  Ihot 
amazing  changes  in  the  condition  of  the  Jovian  atmosphei 
which  have  unquestionably  been  indicated  by  the  varyia| 
aspect  of  the  equatorial  zone.  It  is  manifest  that,  on  the  ot 
hand,  the  seasonal  changes  should  be  slow  and  slight  so  far  i 
they  depend  on  the  sun,  and,  on  the  other,  that  the  sun  cann( 
rule  so  absolutely  over  the  Jovian  atmosphere  as  to  cause  an) 
particular  atmospheric  condition  to  prevail  unchanged  fuj 
years. 

If,  however,  Jupiter's  whole  mass  is  in  a  state  of  in 
heat — if  the  heat  is  in  fact  sufficient,  as  it  must  be,  to  maintail 
an  effective  resistance  against  the  tremendous  force  of  JoTiM 
gravitation — we  can  understand  any  changes,  however  amaiioj' 
We  can  see  how  enormous  quantities  of  vapour  must  continoallj 
be  generated  in  the  lower  regions  to  be  condensed  in  the  uppef 
regions,  either  directly  above  the  zone  in  which  they  mm 
generated,  or  north  or  south  of  it,  according  to  the  prevaUiog 
motions  in  the  Jovian  atmosphere.  And  although  we  may  Dot 
be  able  to  indicate  the  precise  reason  why  at  one  time  the  mid 
zone  or  any  other  belt  of  Jupiter's  surface  should  exhibit  tint 
whiteness  which  indicates  the  presence  of  clouds,  and  >t 
another  should  show  a  colouring  which  appears  to  indicata 
ttiat  the  glowing  mass  below  is  partly  disclosed,  we  rememlwf 
that  the  difficulty  corresponds  in  character  to  that  which  11 
presented  by  the  phenomena  of  solar  spots.  We  cannot  t«ll 
why  sun-spots  should  wax  and  wane  in  frequency  daring 
period  of  about  eleven  years ;  but  this  does  not  prevent  ne  fWa 
adopting  such  opinions  as  to  the  condition  of  the  sun's  glowinj 
photosphere  as  are  suggested  by  the  behaviour  of  the  spot*. 

It  may  l>e  asked  whether  I  regard  the  ruddy  glow  of  Jupitci'l 
equatorial  zone,  during  the  period  of  disturbance  lately  paasri 
througli,  as  due  to  the  inherent  light  of  glowing  matter  aaitf 
neath  his  deep  and  cloud-laden  atmosphere.  I'his  appeals  tQ 
me  on  the  whole  the  most  probable  hypothesis,  though  itil 
by  no  means  certain  that  the  ruddy  colour  may  not  be  duo  to 
the  actual  constitution  of  the  planet's  vaporous  atmosphera> 
In  either  case,  be  it  noted,  we  should  perceive  in  this  nuUf 
light  thf;  inherent  lustre  of  Jupiter's  glowing  mass,  only  h 
one  case  we  assume  that  that  lustre  is  itself  ruddy,  in  tin 
other  we  suppose  that  light,  originally  white,  shiuea  throng 
ruddy  vapour-masses.  It  is  to  be  remembered,  however,  tlm 
whichever  view  we  adopt,  we  must  assume  that  a  considtu^di 
'  of  the  Viglit  tece\\Bi,  ftvexi  fcna.  these  portioas  of 
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planet's  disc,  must  have  been  reflected  sunlight.  In  fact,  from 
what  we  know  about  the  actual  quantity  uf  light  received  &om 
Jnpit«r,  we  may  be  quite  certain  that  no  very  large  portion  of 
that  light  is  inherent.  Jupiter  shines  about  as  brightly  as 
if  he  were  a  giant  cumulus-cloud,  and  therefore  almost  as  white 
aa  driven  snow.  Thus  he  sends  us  much  more  light  than  a 
globe  of  equal  sizo  of  sandstone,  or  granite,  or  any  known  kind 
of  earth.  We  get  from  him  about  three  times  as  much  light 
as  a  globe  like  our  moon  in  substance,  but  as  large  as  Jupiter, 
and  placed  where  Jupiter  is,  would  reflect  towards  the  earth ; 
but  not  quite  so  much  as  we  should  receive  from  a  globe  of 
pure  snow  of  the  same  size  and  similarly  placed.  It  is  only 
because  large  parte  of  the  surface  of  Jupiter  are  manifestly  Tiot 
white,  that  we  seem  compelled  to  assume  that  some  portion  of 
his  light  is  inherent. 

But  the  theory  that  Jupiter  is  intensely  hot  by  no  means 
requires,  as  some  mistakenly  imagine,  that  he  should  give  out 
a  large  proportion  of  light.  His  real  solid  or  liquid  globe  (if 
he  have  any)  might,  for  instance,  be  at  a  white  heat,  and  yet 
Eo  completely  cloud-enwrapped  that  none  of  its  light  could 
reach  us.  Or,  again,  his  real  surface  might  be  like  red-hot 
iron,  giving  out  much  heat  but  very  little  light. 

I  shall  close  the  present  statement  of  evidence  in  favour  of 
what  I  begin  to  regard  as  in  effect  a  demonstrated  theory,  with 
the  account  of  certain  appearances  which  liave  been  presented 
by  Jupiter's  fourth  satelUte  during  recent  transits  across  the 
face  of  the  planet.  The  appearances  referred  to  have  been 
observed  by  several  telescopists,  but  I  will  select  an  account 
given  in  the  monthly  notices  of  the  "Astronomical  Society," 
by  Mr.  Roberts,  F.K.A.S.,  who  observed  the  planet  with  a  fine 
telescope  by  Wray,  8  inches  in  aperture.  "  On  March  26, 
1873,"  he  says,  "I  obser\'ed  Jupiter  about  8  p.m.,  and  found 
the  fourth  satellite  on  the  disc,  I  thought  at  first  it  must  be 
a  shadow;  but,  on  referring  to  the  '  Nautical  Almanac,'  found 
that  it  was  the  fourth  satellite  itself,  A  friend  was  observing 
with  me,  and  we  both  agreed  that  it  was  a  very  intense  black, 
and  also  was  not  quite  round.  We  each  made  independent 
drawings  which  agreed  perfectly,  and  consider  that  the  obser- 
vation was  a  perfectly  rehable  one.  We  could  not  imagine 
that  such  an  intensely  black  object  would  be  visible  when  off 
the  disc,  and  waited  with  some  impatience  to  see  the  emersion, 
but  were  disappointed  by  fog,  which  came  on  just  at  the 
critical  time."  Another  observer,  using  a  telescope  only  two 
inches  in  aperture,  saw  the  satellite  when  ofl"  the  disc,  so  that 
manifestly  the  blackness  was  merely  an  effect. of  contrast. 

In  considering  this  remarkable  phenomenon,  we  must  not 
forget  that  the  other  satellites  do  not  look  black  (though  some 
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of  them  look  dark)  when  crossing  Jupiter's  disc,  so  that  we  hare 
to  deal  with  a  circumstance  peculiar  to  the  fourth  or  outermost 
satellite.  Nevertheless,  we  seem  precluded  from  supposing  that 
any  other  difference  exista  between  this  satellite  and  the  othcM 
than  a  certain  inferiority  of  light-reflecting  power.  I  might 
indeed  find  an  argument  for  the  view  which  I  have  suggested  ax 
not  improbable,  that  Jupiter  is  a  heat-sun  to  his  satellites,  since 
the  three  innermost  would  be  in  that  case  much  Ijetter  warmed 
than  the  outermost,  and  therefore  would  be  much  more  likely 
to  be  cloud-encompassed,  and  so  would  reflect  more  light.  But  [ 
place  no  great  reliance  on  reasoning  so  ingenious,  which  standi 
much  as  a  pyramid  would  stand  (theoretically)  on  its  apex. 
The  broad  fact  that  a  body  like  the  fourth  satellite,  probably 
comparable  to  our  moon  in  light-reflecting  power,  looks  per-' 
fectly  black  when  on  the  middle  of  Jupiter's  disc,  is  that  <A 
which  I  place  reliance.  This  manifestly  indicates  a  remarkabls 
difference  between  the  brightness  of  Jupiter  and  the  satellite; 
and  it  is  clear  that  the  excess  of  Jupiter's  brightness  is  in  accor- 
dance with  the  theory  that  he  shines  in  port  with  native  lighti 
or,  in  other  words,  is  intensely  heated. 

This  completes  the  statement  of  the  evidence  obtsined 
during  the  recent  opposition  of  Jupiter  in  favour  of  a  theory 
which  already  had  the  great  advantage  of  according  with  dU 
known  facts,  and  accoimting  for  some  which  had  hitherta 
seemed  inexplicable.  If  this  theory  removes  .Tupiter  from  the 
position  assigned  to  him  by  Brewster  as  the  noblest  of  inhabit«d 
worlds,  it  indicates  for  him  a  higher  position  as  a  subordtnaU 
sun,  nourishing  with  his  heat,  as  he  sways  by  his  attrsctita 
energy,  the  scheme  of  worlds  which  circles  round  him.  Th« 
theory  removes  also  the  difiBcuIty  suggested  by  the  appareot 
uselessnesB  of  the  Jovian  satellites  in  the  scheme  of  creatdon^ 
When,  instead  of  considering  their  small  power  of  supplyiiig 
Jupiter  with  light,  we  consider  the  power  which,  owing  to  hil 
great  size  and  proximity,  he  must  possess  of  illuminating  theO 
with  reflected  light,  and  warming  them  with  his  native  best^ 
we  find  a  harmony  and  beauty  in  the  Jovian  system  whidi 
before  had  been  wanting ;  nor,  when  we  consider  the  office  wbiob 
the  Sun  subserves  towards  the  members  of  his  family,  need 
reject  this  view  on  account  of  the  supposition — 


That  budiea  bright  and  greater  should  aot  ei 
The  lew  uot  bright. 
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OUTLINE  OF  CLOUD  FORMS :  THE  ELECTRIC 
CUMULUS,  ANVIL  CLOUD,  AND  RAIN-BALL. 
By  SAMUEL  BARBER,  F.M.S. 


r  the  outline  of  a  cloud  we  most  readily  distinguishits  cIem, 
(  and  the  peculiar  characteristics  it  may  happen  to  possess  as 
Miies.  To  take  the  case  of  Cumulus.  Although  the  term 
mulus  "  (a  mass)  does  not  indicate,  so  well  as  the  names 
Sie  other  two  types  adopted  by  Howard,  the  form  which  it 
sents  to  the  eye,  yet,  in  fact,  the  varieties  of  this  cloud, 
which  is  of  the  utmost  value  in  weather  prediction,  are,  by 
oatline  alone,  more  distinctly  defined  and  easier  to  be  dis- 
criminated than  those  of  any  other.  It  would,  perhaps,  be 
possible  to  form  a  classification  of  the  various  speciea  of  the 
cloud  entirely  by  their  outlines. 

I  distinguish  four  main  varieties  of  cumulus,  from  which 
I  select  two  forms,  the  most  striking  and  the  most  valuable 
as  weather  prognostics,  to  illustrate  the  use  of  observing  out- 
lines. The  first  is  the  Electric  Cumulus,*  and  the  second  the 
Anvil  Cloud  of  Sir  J.  Herscliell.  The  outline  of  the  Electric 
Cumulus  is  very  sharp  and  hard,  not  broken  by  large  indenta- 
tions, and  loose  feathery  processes  like  that  of  the  commoner 
kinds  of  cumulus,  formed  rapidly  by  exhalations  from  the 
earth,  and  drifting  near  its  surface :  but  we  have  almost  a 
continuous  line,  terminating  perhaps  in  stratus  or  cumulo- 
nimbus Ijelow,  yet  rising  to  a  vertex,  conical  or  rounded,  and 
consisting  of  a  series  of  small  curves  and  minute  projections, 
representing  the  rounded  protuberances  on  the  surface  of  the 

cloud. 

There  is  no  cloud  that  possesses  a  more  distinct  outline  than 
this,  and  none  which  exhibits  more  brilliant  or  dazzling  efTecta 
of  light.  As  a  weather  prognosticator  it  is  best  observed  at  a 
distance,  and  near  the  horizon,  when  the  form  of  the  summit 
may  be  more  exactly  discerned. 

We  now  take  the  Anvil  Cloud, 

1  the  "  Quarterly  Jourasl  Brit  Meteor. 
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This  Bpecies,  alluded  to  by  Sir  John  HerscheU  in  his  "  Fa. 
miliar  Lecturea  on  Science,"  cannot  be  regarded  as  bo  strictly  a 
ctunulus  as  the  form  'we  have  just  remarked  upon,  inasmuch  u 
it  exhibita  at  times  a  great  tendency  to  the  form  of  stratiu, 
and  at  other  timee  to  that  of  cirrus ;  or,  perhaps  we  should 
rather  say  to  the  form  of  cuinulo-cimis.*  As  an  indicator  of 
vind,  this  cloud  may  probably  be  regarded  as  unriv'alled.  Il 
frequently  appears  two  or  three  days  before  heavy  gales,  es- 
pecially when  they  are  of  long  duration,  as  about  the  Equinoia. 
Without  being  hyper-critical,  or,  I  should  say,  hyper-analytical, 
we  may  distinguish  three  varieties  of  the  cloud,  the  distinction 
between  the  outlines  of  which  is  quite  characteristic.  The  fint 
variety  possesses  greater  affinity  for  ordinary  cumulus  than  the 
other  two,  and  it  often  shows  great  resemblance  in  many  poinU 
to  the  electric  cumulus.  It  occurs  for  the  most  part  in  large 
masses,  or  banks,  the  summits  of  which,  as  it  driits  along  with 
the  wind,  stand  out  in  sharp  relief  against  the  upper  sky,  and 
exhibit  the  most  striking  and  &.ntastic  resemblances  to  terrestritl 
objects,  beetling  crags,  towers,  and  heads  of  animals — the  laA 
being  of  frequent  occurreoce.  When  of  this  variety,  the  -Anvil 
Cloud  appears  to  be  highly  condensed,  and  is  of  a  dark  blueiih 
or  slatey  tint.  It  is  genei«lly,  I  believe,  the  precursor  of  heavj 
rain  as  well  as  wind. 

The  second  variety  of  the  cloud,  which  approaches  to  stratus, 
exhibits  a  more  irregularly  formed  *'  anvil,"  the  "  waist "  beicig 
ngually  much  more  conspicuous  on  one  side  than  on  the  other. 
This  is  also  a  dense  cloud,  without  much  marking  on  iti 
surface,  the  outline  being  not  nearly  so  irregular  as  that  of  tb* 
variety  just  described.  It  is  of  a  lighter  tint,  grey  or  ra 
blueish,  and  does  not,  I  think,  occur  in  an  isolated  form, 
rises  from  a  bank  of  lower  stratus  or  cumulo-stratus.  It  ii 
a  wet^weather  cloud. 

The  third  variety  is  apparently  much  thinner  in  t«xtun 
than  the  two  preceding,  being,  however,  of  a  double  characleti 
cirrus  in  the  upper  part,  condensed  cumulus,  or  cumulo-etratU 
in  the  lower.  This  is  the  least  common  of  all  three  \-arieti 
but  is  an  excellent  indicator  of  wind. 

There  is  another  form  of  cloud  which  has  a  close  affini^ 
this  last-mentioned  species ;  a  kind  of  aggregated  cirrus, 
rally  of  a  dark  tint  and  seen  at  high  altitudes,  in  windy  wo 
This  lacks  the  consistency  and  volume  of  cimiulus,  and  mott^ 
spreads  itself  out  in  a  sheet,  with  rounded  edges,  and  withoi 
surface  marking ;  whereas  the  third  form  of  anvil  ciunuliu  ei 

*  This  cloud,  Kim  &□  eii^t^Ilent  indicator  of  wind,  does  not  itpiMtf  ta  Im 
teoeirod  ihs  atteation  it  deserrM  from  meteorolo^te.     Tli«nHtd«Tni 
■md  it  with  niTocutauV\u. 
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droits  much  of  the  character  of  electric  cumuluB  in  it«  lower  ] 
p&rts,  having  also  a  conBiderable  volume  and  rotundity  of  out-  | 
fine.  I 

The  year  1872  will  be  long  remembered  both  for  its  excessive 
rain&ll  and  the  number  and  destructive  violence  of  its  thunder- 
Btorros.  It  was  equally  remarkable  for  the  variety  and  striking 
character  of  its  cloud  forms.  The  electric  cumulus  was  scarcely 
absent  for  a  day  during  the  whole  period  over  which  the  thun- 
deretorms  extended.  On  one  occasion,  when  leaving  Liverpool 
for  Blackburn,  I  observed  three  or  four  conical  piles  of  the  cloud 
upon  the  horizon  in  the  direction  of  the  latter  town  :  the 
weather  was  beautiful  at  Liverpool,  but  a  storm,  as  I  learnt  on 
arri%Tng  at  my  destination,  had  raged  there  at  the  time  I  ob-  I 
served  the  cloud  so  many  miles  away.  | 

There  can  be  little  doubt  that  this  phenomenon  may  often  be   j 
seen  at  a  distance  of  50  to  150  miles  from  the  point  where  the 
Btorm  breaks.  I 

Another  remarkable  form  that  appeared  during  the  summer  ] 
of  1872  was  the  "  Festooned,"  or  Pocky  cloud,  as  some  have   I 
termed  it.    Professor  Poey  a  year  or  two  ago,  alluded  to  it  as  a 
"  new  "  variety.     Since  then,  however,  it  has  been  shown  to  be   ' 
of  ancient  date,  and  a  somewhat  elaborate  and  interesting  ac- 
count of  earlier  observations  was  contributed  by  Mr.  Scott  to 
the  "  Quarterly  Journal  of  the  Meteorological  yociety,"  April 
1872.     I  have  myself  observed  the  cloud  on  several  occasions, 
though  only  once  or  twice  in  perfect  form.     The  illustration 
given  by  Mr.  Scott  in  his  paper  was  furnished  by  Dr.  Clouston. 
The  droplets  or  festoons  which  form  the  lower  outline  of  the 
cloud  have  a  semi-elliptical  or  egg-shaped  form,  were  very  dark, 
and  extended  over  a  coneiderable  portion  of  the  heavens.     In 
the  most  perfect  example  noted  by  me  (about  twelve  years  ago) 
the  pendulous  processes  or  droplets  had  an  almost  pert'ectly  cir- 
cular outline,  oven,  and  well  defined.     The  festoons  were  about 
4°  or  5°  in  apparent  diameter,  their  altitude  being  about  a  mile. 
The  whole  mass  from  which  the  droplets  depended  was  not  large, 
and  moved  with  the  wind ;  the  curves  meanwhile  retaining  their 
form  intact.     What  made  the  case  most  singular  was,  that  the 
regularity   of  the   outline   could   be   maintained,  even  a  few 
moments,  under  the  variable  atmospheric  conditions  of  the  time. 
Though  the  outlines  were  so  regular,  the  surface  of  the  cloud  j 
had  a  very  nimbus-like  appearance,  and  was  of  a  lurid  yellow  i 
tint.     The  sky  was  not  overcast  at  the  time. 

The  more  usual  concomitants  of  this  form  are,  however,  a, 
dark  turbid  sky  and  a  "  pallium "  of  cirro-cumulua  subsiding 
into  nimbus  or  nimbo-stratus.  Under  these  conditions  I  ob- 
served it  twice  during  the  stormy  summer  of  last  year,  one  of 
the  cases  being  immediately  after  a  thunderstorm.     The  fact  of 
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its  being  emphatically  a  foul-weather  cloud  adds  interest  to  ths 
iDTestigatioQ,  for  heavy  rain  and  wind  usually  follow  its  a}>> 
pearance.  My  own  ohservations  indicate,  however,  that  rain  is 
more  certain  to  follow  than  wind.  In  Lancashire  it  ia  e 
times  termed  "  Rain-ball." 

The  origin  of  these  symmetrical  cloud  forms  is  very  difficult  to 
determine.  Mr.  Scott,  in  his  paper  above  referred  to,  attaches 
considerable  importance  to  the  experiments  of  Sir  J.  Herechell 
and  Mr.  Jevona,  by  whom  it  has  been  shown  that  a  similar  ap- 
pearance may  be  produced  by  gradually  mixing  two  fluids  of 
slightly  difierent  specific  gravities. 

The  nature,  however,  of  the  forces  which  determine  the 
peculiar  symmetry  of  the  forma  in  question  geems  almost  equally 
obscure  in  the  case  of  the  experiments  as  in  that  of  the  atmo- 
spheric  phenomenon  they  are  used  to  illustrate.  In  the  spherical 
forms  observed  by  myself  it  is  hard  to  imagine  such  an  appear- 
ance being  caused  by  a  mere  undulatory  movement  of  the  vapour 
arising  from  gravitation.  We  are  rather  reminded  of  the  for- 
mation of  bubbles ;  but  if  that  be  au  analogous  case,  the  tension 
of  the  vapour  must  be  something  unusual.  Let  the  reader, 
however,  compare  this  phenomenon  with  the  peculiar  rounded 
prominences  that  occasionally  appear  on  the  sides  of  a  la^ 
mass  of  the  electric  cumulus,  and  range  themselves  in  regnlu 
lines  proceeding  from  a  common  origin  or  vertex.  Must  « 
attribute  these  protuberances  to  an  electrical  decompodtiaa  a 
vapour? 
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SEXUALITY   IN   PLANTS. 

Bt  maxwell  T.  masters,  M.D.,  F.R.S. 

[PLATE  CUL] 


IT  Las  long  since  become  unnecessary  to  offer  any  argument 
or  illustration  in  support  of  the  doctrine  of  sexuality  in 
plauts.  Among  the  so-called  flowerless  plants  even,  the  evi- 
dence of  the  existence  of  distinct  sexes  is  now  so  overwhelming 
that  there  are  few  who  hesitate  to  believe  in  its  occurrence, 
even  in  those  cases  where  only  one  of  the  two  sexes  has  up  to 
this  time  been  demonstrated.  Linnasus,  to  whom,  most  of  all, 
we  owe  the  promidgation  of  the  doctrine,  thouf;h  he  was  by  no 
means  the  first  to  propound  it,  proceeded  to  establish  it  by 
inductive,  cireumstentiftl  evidence.  He  brought  forward  com- 
paratively little  in  the  way  of  direct  proof  or  absolute  demon- 
stration, even  among  flowering  plants,  while  the  actual  exist- 
ence of  sexes  in  the  so-called  flowej^less  plants  has  been  ques- 
tioned up  to  within  quite  recent  times.  It  is  a  singular  fact, 
however,  that  the  whole  process  of  fertilisation  has  been,  gene- 
rally speaking,  more  thoroughly  and  completely  demonstrated 
among  the  so-called  Cryptograms,  long  considered  as  a  sexual, 
than  among  the  more  highly  developed  flowering  plants.  It  ia 
curioua  also  to  remark  the  different  views  now  taken  as  to  the 
process  from  those  which  were  held  originally.  As  soon  as  it 
was  clearly  perceived  that  the  stamens  and  the  pistils,  or  their 
contents,  were  the  essential  agents  in  the  process  of  fertilisei- 
tion,  it  was  naturally  surmised  that  the  pistil  of  every  given 
flower  was  fertilised  by  the  pollen  of  the  same  flower.  Under 
thi»  supposition  many  cmrlous  contrivances  which  were  observed 
were  at  once  set  down  as  so  many  aids  and  promoters  of  self- 
fertilisation. 

Sprengel  was  one  of  the  first  to  show  the  fallacies  of  these 
observations,  and  to  demonstrate  the  frequent  existence  of 
cross-fertilisation,  whether  effected  by  the  agency  of  winds  or 
by  pollen- carrying  insects. 
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Vaucher  added  other  iUastrations,  but  it  was  not  till  tiu 
publication  and  experimental  researches  of  Darwtn  that  thi 
subject  received  the  attention  it  merited.  Darwin's  clttwicd 
paper  on  Pri/mula,  in  the  "  Journal  of  the  Litmean  Society,"  fol- 
lowed up  by  similar  memoirs  on  Lythruvi,  Linum,  &c.,  stiired 
up  a  host  of  observers.  Large  numbers  of  new  facts  were 
recorded,  all  confirming  the  idea  that  while  self-fertiliaation  is- 
not  impoGsible,  and  is  indeed  in  some  few  cases  inevitable,  yet 
in  the  majority  of  instances  some  provision  for  croes-fertilua- 
tion  is  afforded,  if  not  constantly,  at  least  occaeioually.  Uild^ 
brand,  Delpino,  Alfred  Bennett,  and  others,  have  correlated 
these  facts,  and,  making  allowance  for  exceptional  instances, 
they  one  and  all  confirm  the  views  expressed  by  Darwin.  The 
observations  and  experiments  of  these  gentlemen  are  so  well 
known,  and  the  records  of  them  are  so  accessible,  that  we 
do  not  propose  now  to  occupy  space  by  making  further  afln- 
eions  to  them.  Suffice  it  merely  to  say,  that  these  obsem- 
tions  have  reference  to  the  facilities  offered  by  variooK 
structural  modifications  for  favouring  cross-fertilisation 
preventing  self  impregnation  or  vice  versd,  and  they  all 
tend  to  show  the  advantage  that  accrues  from  an  occasional' 

Our  object  in  the  present  communication  has  reference  to 
another  department  of  the  subject;  and  it  is  one  we  think 
it  desirable  to  call  attention  to,  as  it  appears  not  to  receive  M 
much  attention  as  its  importance  demands.  We  allude  pai^ 
ticularly  to  the  circumstances  promoting  tbc  development  of 
pollen-forming  or  ovule-bearing  flowers  respectively. 

Before  proceeding  further  we  ought  to  explain  that  in  nsBj 
the  expressions  male,  female,  or  hermaphrodite  flowers,  we  d 
so,  unless  otherwise  stated,  with  reference  to  structural  con 
ditionsrather  than  to  physiological  office.  The  term  "bisexual" 
is  preferable  to  that  of  hermaphrodite,  as  not  implyinj;  anj 
physiological  distinction. 

For  our  present  purpose,  then,  a  flower  with  stamens  i 
pistils   perfectly  formed   is   bisexual   or   hermaphrodite,  ei 
though  its  pistil  be  not  fertilised  by  its  own  pollen,  but  \ty  that 
derived  from  some  other  source. 

For  convenience   sake,   we  take  a   bisexual  flower  as  i 
starting-point;  and  we  propose  to  allude  to  various  not  infisr 
quent  changes  observed  in  flowers  of  that  description,  in  coaa 
quence  of  which  their  sexual  organisation  becomes  tnoK  i 
less  materially  modified. 

A  plant  usually  producing  flowers,  bisexual  or  bermaphro' 
dite  as  to  structure,  may  bear  flowers  of  one  sex  only  b^  lb( 
simple  arrest  of  growth.  Thus,  if  the  Btamena  of  auy  girei 
Qc  'rested  in  tbeii  development,  the  bloseoin  booam 
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le,  as  happens  not  unfrequently  in  some  buttercups,  lesser 
wlandiiie  (RanuncTdiLs),  and  others. 

Conversely,  if  the  pistil  be  not  developed  the  adult  flower 
will  be  male,  as  happens  in  many  UmbeUifera  and  Caroyphyllese. 

The  exact  opposite  of  this  change  occurs  when  flowers  usually 
of  one  sex  become  bisexual  by  the  development  of  stamens  or 
of  pistils,  as  the  case  may  be.  Instances  of  this  kind  are  com- 
mon in  almost  all  normally  unisexual  flowers.  If  the  uni- 
sexual condition  of  an  ordinary  bisexual  plant  be  considered 
&\)m  a  structural  point  of  view  as  an  arrest  of  development,  the 
present  instance  must  be  attributed  to  an  exaltation  of  that 
process. 

There  is  another  way  in  which  an  ordinarily  one-sexed  flower 
may  become  two-sexed,  and  that  is  by  the  more  or  less  perfect 
change  of  stamens  into  pistils,  or  of  pistils  into  stamens. 
This  is  sometimes  the  result  of  a  substitution  of  one  part  for 
another,  but  in  other  cases  of  an  actual  permutation.  A 
stamen  becomes  converted  at  a  certain  stage  of  its  growth  into 
a  pistil,  or  vice  versa.  Such  changes  are  by  no  means  uncom- 
mon in  plants.  We  may  thus  have  a  stamen  assuming  the 
guise  of  a  pistil,  a  pistil  endowed  with  all  the  attributes  of  a 
etfuneu ;  we  may  even  have  pollen  formed  within  the  tissues 
of  the  ovule  itself,  as  has  been  seen  in  a  passion-flower  and  in  a 
rose.  A  more  complete  hermaphroditism  can  hardly  be  con- 
ceived. 

So  far  we  have  been  dealing  with  individual  flowers,  but 
analogous  changes  occur  throughout  the  whole  organism.  Thus 
many  plants,  under  ordinary  circumstances,  produce  unisexual 
flowers,  male  and  female,  on  the  same  individual.  Such  are  the 
plants  called  mOTUeciouB.  Now  it  sometimes  happens  that 
plants  of  this  character  become  entirely  unisexual  by  the 
development  of  male  or  of  female  flowers,  only  to  the  exclusion 
of  the  other.  Such  occurrences  are  not  uncommon  in  mulberries 
and  walnuts. 

The  converse  of  this  is,  when  a  plant  ordinarily  producing 
flowers  of  different  sexes  on  different  individuals  {dueoious) 
forma  flowers  of  both  sexes  on  the  same  plant,  becomes,  in 
other  words,  monoecious.     This  occurs  occasionally  in  the  bop. 

These  changes  in  the  structural  condition  of  the  flower,  va- 
riously modified  and  combined  in  different  cases,  constitute  all 
the  changes  in  the  sexual  organisation  of  the  fiower  which 
concern  us  at  present.  May  we  not  say  of  these  puzzling 
transformations  what  Horace  said  of  a  girUsh-looking  youth — 
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It  ia  obvious  that,  the  accurate  determination  of  the  causes  ofl 
the  changes  above  alluded  to  is  a  point  not  only  of  high  i^Triofl 
logical  interest,  but  also  of  much  practical  value.     A  workiiufl 
gardener  ia  often  puzzled,  and  his  employer  disgusted,  at  finds 
ing    faia  strawberries    barren,  his    vines    refusing    to    eet,  hi/M 
melona   'shy-hearers.'     Where  seed  is  wanted,  and  little,  aQ^| 
that  perhapa  of  bad  germinating  power,  is  produced,  the  dlap^ 
pointment  is  naturally  great.     We  are  far  from  saying  tiiatt^fr^ 
reasons  for  these  untoward  events  can,  in  the  present  state  of  1 
our  knowledge,  be  at  all  times  determined ;  but  we  do  aay  that 
the  cause  is  often  obvious,  and  that  few  more  striking  iDBtascM  j 
of  the  benefit  which  science  may  confer  on  practice  can  ba 
adduced  than  those  which  vegetable  physiology  has  coDieiredl 
on  the  cultivator. 

We  have  seen  that  the  structural  changes  affecting  the  repro*' 
dnctive  organs  of  the  flowermay  be  reduced  to — 1,  an  arrest ;  and 
2,  to  exaltation  ;  or  .3,  to  perversion  of  growtli  or  of  develoiH 
ment.  In  seeking  the  causes  of  these  changes  it  would  Men^ 
at  first  sight,  natural  to  refer  an  arrested  growth  to  a  relativel} 
deficient  supply  of  nutriment,  or  to  some  other  debilitating  o> 
obstructing  cause.  The  opposiLi-  condition  might  as  readily  h 
accounted  for  by  an  increased  food  supply,  or  by  tho  preseoo^ 
of  other  favourable  conditions.  No  doubt  this  is  true  so  far  ai 
it  goes,  but  the  problem  is  more  complex  than  it  appears  to  b 
on  the  surface.  An  arrest  of  growth,  for  instance,  may  ami 
from  a  superabundance  of  food,  or  from  an  inability  to  asumi 
late  it.  One  may  starve  in  the  midst  of  plenty.  Again,  it  ii 
notorious  that  exaltation  of  development,  in  one  organ  c 
organs,  may  be  a  sequela  of  impaired  nutrition ;  in  othen,  tJ 
principle  of  compensation  comes  into  play  in  such  i 
one  part  is  debilitated,  another  takes  on  proportionately  mi 
vigorous  development.  If  the  balance  be  once  disturbed,  I 
opportunity  for  change  is  at  once,  and  of  necessity,  afforded. 
To  further  illustrate  this  matter,  we  may  now  advert  to  th< 
theory  of  Dr.  R.  Spruce ;  and  which,  if  not  proved,  at  I«ul 
affords  a  valuable  focus  for  the  concentration  and  correlatioB  ol 
evidence,  and  a  good  stand-point  from  which  to  diseuM  it 
According  to  this  theory  th*-  progenitor  of  existing  plants  bti 
structurally  and  functionally  hermaphrodite  flowers.  In  ooim 
of  time  the  economy  of  force  accruing  from  divLiion  of  UUmb 
led,  and  still  leads,  to  a  separation  of  the  sexe^i.  The  health 
and  vigoiir  of  the  individual  plant  would  be  promoUwI  by  tl 
separation,  the  nnmber  and  vigour  of  its  oflspring  increased. 
Once  the  equilibritmi  distiubed,  natural  selection  would  I 
to  perpetuate  the  change  as  one  generally  advantageous  to 
plant.     The  changes  in  question  do  not  amount  to  the  oo 
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^AbilatioQ  or  obUteratioQ  of  either  sex.  In  a.  unisexual  I 
flower  one  scs,  though  not  actually,  may  be  at  least  potentially  I 
present — nay,  must  be,  if  Darwin's  theory  of  pangenesis  be  tnie  I 
— and  so  it  happens  that,  when  any  change  of  conditions  occura,  J 
the  heretofore  latent  gemmules  start  into  life,  and  the  uni-  j 
sexual  is  once  more  replaced  by  the  bisexual  state.  In  other  I 
words,  a  reversion  occura  t«  the  assumed  primitive  condition.        I 

There  are   numerous  instances  among   one-sexed  plants  to  I 
prove  that  the  missing  organs  are  latent,  rather  than  altogether  I 
deficient.     It  has   already   been   stated   that   many  one-sexed  I 
flowers  are  so  by  arrest  of  development ;  the  male  or  the  femala  I 
element,  as  the  case  may  be,  is  present,   but  in  a  latent  or  I 
rudimentary  state.     So  many  flowers  which  in  the  adult  state  I 
are  one-sexed,  are  in  the  young  state  structurally  hermaphrt^  ■ 
dite.     Indian  com  or  maize,  the  two  sexes  of  which  are  very    ' 
distinct  in  the  fully  developed  condition,  is  said  to  have  pri- 
mordially  bisexual  flowers.     A  plant  which  in  one  year,  or  it 
may  be  for  a  succession  of  years,  produces  flowers  of  one  sex 
only,  may  in  another  season  form  either  bisexual  blossoms,  or  . 
flowers  of  both  sexes  on  the  same  plant.     We  have  seen  cases  I 
of  the  flrst  kind  in  the  ash  and  in  some  of  the  maples ;  of  the 
second  in  walnuts,  midberries,  and  hops ;  while  in  certain  kinds 
of  vines,  and  in  some  strawberries,  the  feet  alluded  to  is  notorious. 
Dr.  Spruce  ("  Joum.  Limi.  Soc."  xL  1871,  p.  95)  records  cases 
of  the  same  kind  in  palms  growing  about  the  Amazon,  and  is    , 
which  the  trees  produce  chiefly  female  flowers  one  year,  and  ■ 
take  a  comparative  rest  in  the  following  one  by  forming  male  I 
flowers,  whose  formation  does  not  bo  greatly  tax  the  energies  of  I 
the  tree.     Evidences  of  the  same  tendency  are  afforded  by  the  1 
circuiiL«tances  that  the  Bceds  of  unisexual  plants  produce  seed-  I 
lings,  now  of  one,  now  of  another,  sometimes  of  tloth  sexes,  in 
very   unequal    proportions.      The   seeds  of  a    Papaw,    Caritsa 
Papaya^  which  were  collected  from  a  female  plant  in   8outh 
America,  produced,  when   sown  at   Mentooe,  seedlings  which 
developed  male  flowers,  and  afterwards  bisexual  flowers  mixed 
with  the  males — a  condition  never  observed  by  the  person  who 
furnished  the  seed,  though  his  attention  watt  specially  called  to 
it.     It  seems  probable  that  the  changed  conditions  of  growth 
may  have  induced  the  alteration  ;  but,  as  we  shall  see  premnUy^ 
such  an  assumption  must  not  be  accepted  without  question,  ^fl 
other   causes  may  produce  like  resnlt«.      Cuttings,  also,  M^| 
buds  taken  from  a  plant  of  one  sex,  though  tliey  will  in  gVB^^H 
perpetuate  the  characters  of  that  eex,  have  been  oceaifaB^^H 
known  to  develop  flowers  of  the  opposite  sex^  ^j^^l 

Dr.  Spruce  has  not,  so  far  as  we  know,  done  m<'»e  thtf'^^^H 
WgS  bi^  reference  to  bis  theory,  and  has  not  yet  m  ^| 
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establish  it  in  detail.*  We  therefore  run  some  risk  of  niisiale[» 
preting  bis  views,  but  we  would  suggest  that  If  it  be  Kseri«d 
that  the  progenitors  of  our  existing  flowers  were  hennaphrodtt^ 
and  that  they  have  dnce  become  unisexual,  then  the  numerical 
proportion  of  fossil  plants  with  hermaphrodite  flowers  ought 
to  be  very  much  larger  than  it  is.  Again,  we  ought  to  find  ia 
the  older  strata,  as  compared  with  more  recent  deposits,  a  mad) 
larger  proportion  of  hermaphrodite  than  of  one-sexed  flowf 
whereas  the  enact  reverse  holds  good.  We  are  quite  aware  tl 
too  much  stress  must  not  be  laid  on  any  conclusioo  derived 
from  what  remain  to  us  of  fossil  plants. 

There  is  now-a-days,  and  probably  always  was,  a  much  largef 
proportion  of  woody  plants  with  one-seied  flowers,  and  tit 
latter  would  stand  a  better  chance  of  being  preservpd  tiaa 
would  the  softer-tissued  more  ephemeral-lived  plants.  Lbod<] 
estimates  the  proportion  of  unisexual  species  in  central  Frand 
among  woody  plants  or  perennials  at  one  in  eight,  while  IS 
annuals  the  proportion  is  one  in  thirty-five.  With  hormaphrodtti 
flowers,  again,  the  frequent  aggregation  of  ono-scsed  fiowen 
into  dense  masses  or  catkins  would  necessarily  impart  a  6ef^ 
of  permanence  to  them  not  possessed  by  plants  producing  tidr 
flowers  in  smaller  numbers,  or  in  less  compact  masses.  Still, 
even  if  the  necessary  allowances  be  made,  we  do  not  think  Dii 
Spruce's  views  receive  support  from  geology.  To  us  it  appeul 
that  the  bulk  of  evidence  goes  to  show  that  annual  planU,  a 
those  which  flower  once  only  in  the  course  of  their  lives,  ant  o 
more  recent  origin  than  woody  plants  which  flower  repeatedly 
while  the  proportion  of  one-sesed  Bowers  among  aiinaak  i( 
much  less  than  in  the  case  of  longer-lived  plants. 

There  is  another  point  of  view  from  which  this  question  b 
be  approached,  and  that  may  perhaps  be  more  consonant  i 
Dr.  Spruce's  real  view  than  that  which  wo  have  attributed  tl 
him,  and  that  is  the  primordial  oneness  of  sex.     Wo  me  I 
much  in  the  habit  of  dwelling  on  the  differences  of  sex,  that  i 
are  apt  to  overlook  the  fact  that  those  difTerenceK  do  not  csl 
in  the  first  instance,  and  that  even  in  tlie  adult  stat«  tbef  K 
characteristic  of  the  individual,  not  of  the  specie&     In  tha  U 
of  all  creatures  there  is  a  period  when  there  is  no  peraoptlbl 
difierence  of  sex,  and  it  seems  to  depend  on  eircum^tonoes  whf 
sex   shall    ultimately    be   developed.     Now,   if  there  went  a 
intrinsic  difierence  such  as  by  our  everyday  language  wb  i 
that  there  is,  it  would  surely  be  manife:it  from  the  fa     " 
and  not  be  a  subsequent  evolution. 


"  Dr.  Spruce's  papers  o 
Chronicle,"  1870,  p.  SUG, 
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_^yfe  take  it,  then,  that  there  is  a  primordial  oneness  of  sex, 
Fl&to  long  since  argued,  and  in  that  sense  we  agree  with  Dr. 
Spruce.  We  are  constantly  meeting  in  plants  with  traces  of 
this  easential  unity  of  sex.  We  can  see  it  in  the  development 
of  all  flowers;  we  naeet  with  it  frequently  in  the  structural 
changes  iirom  one  sex  to  the  other,  and  to  which  we  have  already 
drawn  attention.  If  we  find  the  same  organ  bearing,  at  the 
same  time,  on  one  aide  pollen  and  on  the  other  side  ovules— a 
by  no  means  imusual  occurrence — it  is  difficult  to  conceive  that 
there  can  be  so  great  an  intrinsic  difference  between  the  seses 
aa  is  usually  admitted.  If  we  tind  the  pistil  producing  pollen, 
and  the  stamens  forming  ovules — as  happens  not  unf requently  in 
the  common  stonecrop  and  in  the  wallflower — our  belief  in  the 
absolute  diversity  of  the  two  seses  becomes  less  implicit.  If 
we  meet  with  ovules  bearing  pollen  in  their  interior,  as  has  now 
been  seen  in  species  of  passion-flower  by  Mr.  J.  A.  Salter,  and 
by  the  writer  in  a  rose,  our  faith  in  the  duality  of  sex  becomes 
well  nigh  uprooted.  In  face  of  such  evidence  is  it  not  reason- 
able to  suppose  that  as  sexual  characteristics  of  any  kind  are 
themselves  secondary  in  point  of  development,  and  individual, 
not  specific,  so  the  dual  nature  of  the  sexual  principle,  so  con- 
spicuous in  the  adult  organism,  is  a  later  development  or  evo- 
lution from  an  originally  homogeneous  unity  ?  The  old  tradi- 
tion of  the  development  of  Eve  from  the  rib  of  our  forefather 
Adam  may  not  after  all  be  so  piu'ely  mythical  an  assertion. 

HEhat  Milton  said  of  the  spirits  may,  if  we  exclude  the  notion 

^KTolition,  be  properly  applied  to  plants : — 

Heeq 
Besp 

K  ai 
^"Wii 


"  Spirits,  wheD  they  please, 
Cod  either  sex  ssauiue,  or  both." 


It  remains  now  to  enquire  what  are  the  causes  which  disturb 
equilibrium  in  the  first  instance,  and  to  ascertain  what  are 
special  circumstances  which  favour  the  development  of  one 
at  the  expense  of  the  other. 
With  reference  to  the  first  point,  it  would  appear  that  although 
Tery  slight  causes  are  sometimes  sufficient  to  deflect  the  balance, 
yet  at  others,  and  those  more  frequent,  much  more  violent 
changes  are  powerless  to  bring  about  such  a  result. 

Allusion  has  been  already  made  to  a  seedling  Papaw,  the 
'.ace  of  American  seed  developing  beimaphrodite  fiowers 
grown  on  the  shores  of  the  Mediterranean,  and  the 
^ed  conditions  have  been  assumed  to  be  sufficient  to 
■imt  for  the  phenomenon.  On  the  other  hand  we  have 
a  male  plant  of  the  Papaw,  cultivated  for  years  in  the 
Ford  Botanic  Garden,  suddenly  produce  bisexual  flowers 
tliout  ob""""  ">"""">  of  condition ;  and  numerous  parallel 
•its.     SonieVviQe&  \n.tiaes»  c&k«» 
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it  is  not  made  Bufficiently  clear  whetlier  ripe  firuit  only,  or  rip© 
fruit  containing  ripe  seeds  capable  of  genninating,  are  de- 
veloped— a  very  important  element  to  be  considered,  as  tie' 
fruit  may  often  ripen  and  develop  only  imperfect  seed  or  noiw 
at  all. 

The  structural  chants  hitherto  effected  as  a  conEequence  of 
man's  interference,  either  intentionally  or  of  necessity,  an- 
relatively  slight.  Consider,  for  instance,  the  artificial  condi- 
tions under  which  plants  are  transplanted,  pruned,  grown,  fed  la 
gardens,  and  then  contrast  the  rare  instances  in  which  any  abeo* 
lute  or  essential  changes  in  structure  (not  merely  of  degree  ol 
development,  more  or  less)  occur.  Important  structural  changoi 
of  a  relatively  permanent  character  appear,  as  a  rule,  to  Iw 
brought  about  very  slowly  and  gradually. 

As  regards  functional  activity,  however,  the  case  is  Toy 
different.  Very  slight  alterations  will  often  immediately  and 
profoundly  modify  the  fertility  of  a  given  flower  and  the  vigow 
of  its  seedlings.  Cases  are  recorded  wherein  a  flower  ordinarily 
sterile,  when  fertilised  by  its  own  pollen,  has  developed  periieel 
fruit  and  seeds  when  grafted  on  to  some  other  species,  Cultk 
vation,  climatic  changes,  diseases,  injuries,  all  have  a  tendency 
to  influence  for  good  or  ill  the  reproductive  functions  of  planti, 
even  though  the  change  in  circumstances  be  apparently  slight, 
and  the  structural  alteration  consequent  on  them  absolutely 
inappreciable. 

We  have  already  cited  instances  where  altered  cUmatal  o 
ditions,  as  the  transfer  of  a  plant  from  Europe  to  J 
have,  on  the  other  hand,  induced  changes  in  the  sexual  n 
satiou  of  the  plant.  There  are  several  cases  cited  wh^  I 
species  growing  within  certain  latitudes  is  of  one  sex  chieSji 
while  the  same  species  growing  in  other  latitudes  developM 
mainly  flowers  of  the  opposite  sex.  Instances  of  a  siraUaf 
character  are  related  in  reference  to  moisture.  A  willof' 
growing  in  a  very  wet  locality  has  been  knowu  to  pirodueC 
female  flowers  only,  while  in  a  dry  place  male  catkins  only  wen 
produced.  In  the  case  of  some  Begonias,  which,  under  onB> 
nary  circumstances,  produce  separate  male  and  female  flowe 
on  the  same  plant,  Mr.  Anderson  Henry  has  succeeded  i 
inducing  the  formation  of  female  flowers  only  by  removing 
two  out  of  the  three  stigmatic  lobes,  and  fertilising  tw 
remaining  one.  All  the  plants,  four  or  five  in  number,  whiok 
have  resulted  from  this  cross,  have  produced  female  flonvt^ 
only.  Mr.  Henry  has  repeated  the  experiment  with  the  » 
result.  Such  observations  as  these  need  confirmattoa  . 
extension ;  anil  from  the  ease  with  which  they  may  Iw  i 
and  their  importance,  may  be  commended  to  the  special  tl 
amateurt!.     It  is  ubvioua  also  that  in  the  case  of  c 
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fcermaphrodite  flowers  the  time  at  which  an  alteration  of  the 
"  environment "  occurs  must  be  taken  into  consideration.  As  a 
rule,  the  stamens  are  developed  before  the  pistil ;  hence  if  some 
check  to  growth  accrue,  it  may  occur  before  the  formation  of  the 
pistil,  when  a  staminiferous  flower  would  result.  Or,  aguin,  the 
circumstances  inducing  an  arrest  of  growth  at  the  period  when 
the  stamens  are  forming  may  subsequently  change,  and  the 
pistil  be  regularly  formed,  though  the  stamens  remain  unde- 
veloped or  abortive. 

That  the  precise  period  at  which  growth  and  development  take 
place  is  an  element  of  great  importance  in  such  matters,  is  one 
which  no  physiologist  is  likely  to  dispute.  N"ot  to  mention 
cases  in  the  animal  kingdom,  it  la  sufBcient  to  say  that  the 
conformation  of  flowers  produced  out  of  their  accustomed 
season  is  very  often  more  or  less  deranged ;  their  position  is  often 
different,  their  form  changed,  the  number  and  arrangement  of 
their  parts  altered.  Of  course  the  reproductive  organs  undergo 
corresponding  changes.  The  flowers  of  apples  or  pears  which 
are  occasionally  produced  on  the  so-called  "  midsummer 
shoots  "  have  perfect  stamens,  but  rarely  perfect  pistils.  Under 
ordinary  circumstances,  the  flowers  we  have  mentioned  are 
developed  in  autumn,  on  short  stimted  branches  or  spurs,  and 
remain  quiescent  till  the  following  spring ;  but  in  the  cases 
under  consideration  an  imperfect  flower  is  formed  within  a  few 
weeks,  at  the  end  of  a  long,  weakly  shoot,  also  of  rapid  growth. 
There  is  nothing  surprising  in  this ;  it  is  just  what  might  be 
expected,  and  it  furnishes  an  illustration  of  our  argument  that 
the  period  at  which  certain  changes  occur  is  an  element  of 
cardinal  importance  in  the  determination  of  the  nature  of  those 
changes.  BaiUon  records  having  met  with  an  hermaphrodite 
flower  in  June  on  the  common  hazel.  It  would  be  sufficiently 
extraordinary  to  meet  with  such  a  flower  at  any  time,  but  it 
seems  more  consistent  to  meet  with  such  a  flower  in  summer 
rather  than  in  wint-er,  the  normal  period  of  flowering. 

The  bearing  that  this  part  of  our  subject  has  on  practical 
gardening  is  obvious,  and  particularly  in  the  case  of  forcing. 
Practical  gardeners  know  well  that  in  forcing  vines,  pines,  straw- 
berries, cherries,  cuciunbers.or  indeed  any  plant  which  is  required 
to  produce  its  flowers  and  fruit  out  of  due  season,  they  cannot  ba 
too  careful  in  the  timely  regulation  and  adjustment  of  the  heat 
and  moisture  at  their  disposal.  Want  of  care,  or  deficient  judg- 
ment, will  defeat  the  object  aimed  at,  and  a  crop  of  leaves  only, 
or  sterile  "  blind "  flowers,  or  flowers  which  refuse  to  "  set," 
will  be  the  consequence.  The  anatomist  knows  the  structural 
reasons  for  this;  the  physiologist  speculates  on  the  causea 
which  put  the  structures  into  action ;  the  practical  man,  taught 
by  experience,  knows  how  to  avail  himself  both  of  th«  «■&&  «q&. 
BB  2 
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the   other — if   not   to    make  the  machine,  at  leaat  to  set  i 
going,  and  regulate  its  action  according  to  his  wishes. 

In  this  place  we  may  appropriat«ly  call  attention  to  t 
opinions  of  Mr,  Meehan  on  the  sexuality  of  plants,  and  whiol 
demand  attention  as  the  opinions  of  a  practised  cultivator,  : 
good  observer,  and  a  shrewd  reasoner."  As  the  result  of  hi 
observations,  he  comes  to  the  conclusion  that  in  plants  a  high 
degree  of  vigour  produces  the  female  sex,  while  a  less  robns 
constitution  is  sufficient  for  the  development  of  the  pollen 
In  this  manner  the  alternation  sometimes  observed  in  imiBexna 
plants  may  be  accounted  for.  A  plant  producing  fruit,  t 
more  particularly  ripe  seed,  for  a  succession  of  years,  l>ecome( 
more  or  less  exhausted,  and  during  the  period  when  it  ic 
recruiting  its  energies  it  forms  male  flowers  only.  Mr.  Meehan 
bases  his  theory  on  the  relative  position  of  the  flowers  of  tbft 
two  sexes,  showing  that  the  female  flowers  are,  as  a  rule,  placed 
on  the  strongest  axial  parts,  the  male  ones  on  the  weakcsL 
a  consequence  of  this,  the  female  flowers  are  so  placed  as 
receive  the  direct  flow  of  the  nutrient  fluid,  while  the  mala 
flowers  often  derive  their  supplies  from  collateral,  or  less  direct 
sources,  and  in  smaller  quantities.  He  further  goes  on  to  show 
that  the  invigorating  effects  of  climate,  of  manuring,  Ac,  t«Dd 
more  particularly  to  the  development  of  the  female  rather  tlian 
to  that  of  the  male  flower. 

Apart  from  ascertained  facts,  it  seems  reasonable  to  suppose 
that  a  less  degree  of  vital  energy  would  be  reqiiired  for  Uifti 
Btaminate  flowers,  whose  functions  are  much  sooner  fuIfiUud, 
than  for  the  pistillate  flowers,  whose  office  of  forming,  pKK 
tecting,  ripening  the  pistil,  and  more  especially  its  utnteDtS 
(the  ripe  seetl),  naturally  occupies  so  much  longer  a  ]>criod,( 
involves  so  much  larger  a  demand  on  the  resources  of  the  plant. 
There  are  several  facts  which  lend  colour  to  this  theory.  In 
America,  strawberry-blossoms  are  frequently  imisexuaL  In  tbtl 
country,  also,  some  varieties  are  apt  to  produce  "  blind," 
sterile  flowers.  The  same  thing  happens  in  vines,  and  indoed 
in  many  other  plants.  Spruce  aud  Meehan,  as  wo  have  «eei 
would  consider  tliis  tendency  to  produce  unisexual  flowers  B 
an  evidence  of  progress ;  and  so  indeed  it  may  be,  on  tho  prin* 
ciple  of  division  of  labour.  The  gardener,  however,  look*  npoa 
the  occurrence  in  quite  a  difl^erent  light,  and  does  his  bwt  to 
rid  himself  of  such  imdesirablc  plants.  But  If  the  advnnUgo 
accruing  from  division  of  labour,  and  specially  from  the  open- 
tion  of  cross  fertilisation,  were  fully  recognised  by  hira,  he  shnald 
rather  promote  than  discourage  such  a  tendency,  and  countsnet 
the  sterility  by  the  artificial  employment  of  pollen  from  » 

•  Cited  In  "Gardener's  Chronicle,"  1870,  p.  2W. 
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■other  plant  or  variety.  In  tlus  inaDner,  too,  he  would  counteract 
that  weakens  of  constitution,  the  resiilt  of  continual  in-and-in 
breeding,  and  which  is  so  apparent  in  many  of  the  higher  bred 
flowers  and  vegetables  of  the  present  day,  and  which  leavea  them 

teasy  prey  to  disease  and  parasitic  fungi.  At  any  rate,  we 
J  to  the  observation  of  practical  gardeners  the  eatablishment 
the  fact  that  a  relatively  high  temperature  ia  most  conducive 
lu  the  formation  of  stamens  in  the  case  of  strawberries,  a  low 
temperature  to  that  of  pistils.  So  again,  in  the  case  of  vines, 
it  has  been  observed  that  a  high  temperature  conduces  specially 
to  the  formation  of  tendrils,  a  low  one  to  that  of  fertile  flowers. 
It  is  probable,  however,  that  varying  conditions  of  moisture 
may  have  as  much  effect  in  this  way  as  the  mere  variation  of 
temperature. 

That  parasitic  fungi  should  determine  the  formation  of 
stamens  seems  at  first  sight  sufficiently  remarkable,  Never- 
theless such  is  the  opinion  held  by  M.  Cornu,  in  France,  and 
it  was  independently  brought  before  the  notice  of  the  British 
Association  at  Exeter,  by  Miss  Becker.  Moreover,  the  notion 
receives  the  assent  of  the  veteran  mycologist,  the  Rev.  M.  J. 
Berkeley,  than  whom  none  more  competent  to  exprecs  an  opinion 
on  such  a  subject.  The  facta  are  as  follows  : — Tlie  common 
Lychnis  of  our  hedges,  Lychnis  diuma,  has  unisexual  and 
dicecious  flowers ;  hut  when  affected  by  a  parasitic  fungus,  the 
flowers,  which  should  be  pistillate  only,  develop  stamens  also. 
This  is  attributed  by  Miss  Becker  to  the  fact  that  the  fungus 
( UetUago  antkerafum),  although  able  to  penetrate  tlie  plant, 
can  only  fructify  in  the  anthers,  and  consequently  it  becomes 
the  determining  cause  of  the  production  of  the  stamens  in  the 
normally  female  flower.  We  have  not  all  the  evidence  before 
U8,  on  which  account  we  find  it  difficult  to  understand  how  the 
presence  of  the  fundus  in  the  anthers  should  be  taken  as  a 
proof  that  they  (the  anthers)  were  called  into  development  by  the 
fungus.  That  other  flowers  on  the  same  phint  unaffected  with 
fungus  should  have  pistils  only  and  no  stamens,  is  surely  not 
to  be  taken  as  a  proof  that  parasitic  fungi  can  cause  the 
development  of  stamens.  The  origin  of  sexual  diflerences,  and 
the  power  of  inducing  in  animals  the  appearance  of  one  or 
other  at  will,  have  from  the  oldest  times  exercised  the  thoughts 
of  philosophers.  As  we  have  seen,  the  solution  of  the  problem 
is  not  only  of  the  highest  interest  as  a  matter  of  science,  but 
also  as  regards  the  direct  material  welfare  of  mankind.  With- 
out intending  any  disparagement  to  the  devotees  of  the  sister 
science  of  zoology,  we  may  yet  aflSrm  confidently  that  the 
hotanistfl  and  gardeners  between  them  have  so  fur  advanced 
considerably  beyond  their  confrtres  in  the  iraravclling  of  this, 
by  no  means  the  least,  of  the  mysteries  of  life. 
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EXPLANATION  OP  PLATE  OIIL 

Fie.    L  Flower  of  willow,  bearing  one  stamen,  and  one  pistiL    (liag.) 
ff     2.  Normal  male  flower  of  the  same  apedea.    (Mag.) 
ff      8.  Capsule  of  poppy,  sonounded  by  secondaiy  capsules,  resulting 

from  the  substitution  of  pistils  for  stamens.     (Nat.  Size.) 
,1      4.  Stamens  of  gourd,  bearing  ovules  (after  Berkeley).   (Nat.  Size.) 
„      5.  Pistil  of  Bseckea,  bearing  stamens  in  the  interior  in  place  of 

ovules.    (Mag.) 
91      6.  Scale  from  double  hyadnth,  bearing  an  anther  above,  and  two 

ovules  beneath.    (Mag.) 
„      7.  Filament  of  a  rose,  bearing  below  t^o  imperfect  polliniferous 

ovules^  and  two-celled  anther,  and  terminating  in  a  dilated 

stigma.    (Mag.) 
D    7a.  Ovule  from  the  above,  compressed,  and  showing  the  partial  con- 

veraon  of  its  tissues  to  those  of  an  anther.    (Mag.) 
„    7b.  Pollen-ceUs  from  ovule.    (Mag.) 
„    7c.  Spiral  anther-cells  from  ovule.    (Mag.) 
„    7d.  Normal  ovule  of  rose. 
9,      8.  Hop,  bearing  male  and  female  flowers  on  the  same  inflorescence. 


THE  PROGRESS  OF  SCIENCE  IN  CHINA. 


By  ROBERT  K,  DOUGLAS, 
Op  TBI  Bbitibs  Mubeuk. 


rno  instance  has  the  truth  of  the  French  proverb  "  Le  mieux 
est  I'ennemi  du  bien  "  been  more  clearly  ehoivn  than  in  the 
case  of  modem  Japan  and  China.  The  progress  made  of  late 
years  by  the  people  of  the  former  country  has  been  so  rapid 
and  astounding  that  the  more  modest  advances  made  l>y  their 
neighbours  have  appeared  too  insignificant  for  notice.  With 
their  national  power  of  acquisitiveness  the  Japanese  have  with- 
out hesitation  imported  wholesale  all  the  knowledge  and  science 
of  the  West  with  as  much  ease  aa  though  they  were  ordering  a 
consignment  of  BhirtingB.  They  have  founded  universities  and 
established  schools,  where  foreign  professors  of  every  branch  of 
European  learning  deliver  lectures  to  young  gentlemen  in  black 
cloth  coats  and  patent  leather  hoots.  They  have  constructed 
railways  and  introduced  telegraphs,  and  have  gone  to  a  vast 
expense  to  obtain  an  accurate  geological  survey  of  their 
country.  For  these  and  all  their  other  efforts  to  Europeanise 
Japan  they  are  looked  upon  as  the  pioneers  of  civilisation  in 
the  East.  They  are  held  up  as  models  of  what  intelligent 
Easterns  should  he,  and  any  doubt  thrown  on  the  stability  of 
the  movement  is  laughed  to  scorn.  And  certainly,  if  other 
Oriental  States  are  to  be  judged  by  the  standard  of  rapid  pro- 
gress thus  set  up,  the  Chinese,  when  put  into  the  balance,  cannot 
but  be  found  wanting.  Perhaps  one  reason  wliy  they  have 
not  rushed  with  such  headlong  speed  into  the  scientiiic  market 
of  the  West  is  that  they  have  less  need  of  foreign  instruction 
than  the  Japanese,  their  scientific  knowledge,  such  as  it  is,  being 
more  advanced  than  that  possessed  by  their  neighbours.  Some 
allowance  must  doubtless  be  made  for  their  deeply-rooted 
old-fashioned  prejudice  in  favour  of  walking  in  the  paths  which 
tbeir  forefathers  have  trod.     It  is,  moreover,  always  more  diffi- 

Kt  to  set  a  large  body  in  motion  than  a  small  one ;  and  even 
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if  the   Chinese  were  as  impressionable  as  the  people  of  t 
*'  land  of  the  rising  eun,"  the  effect  of  a  movenaent  among  then 
would,  for  a  long  time,  be  less  observable  than  would  be  tlu 
caae  in  the  latter  country. 

But  though  when  we  turn  to  China  we  cannot  point  to  any 
such  surprising  results  as  those  which  have  transformed  Yeda 
and  Yokohama  into  the  similitude  of  European  cities,  it  woolj 
he  a  mistake  to  suppose  that  Western  science  has  not  of  lata 
years  been  making  its  way  slowly — and  perhaps  all  the  mott 
surely  because  slowly — among  the  400,000,(K)0  inhabitants  of  th« 
"  middle  kingdom."  It  is  true  that  they  have  neither  adopt«d 
railways  nor  established  telegraphs.  They  have  not  foanded 
colleges,  except  one  in  the  capital,  neither  have  European  pro- 
fessors met  with  any  demand  for  their  services  outside  the  walk 
of  Peking.  But  many  of  the  most  thoughtful  men  of  the 
Empire  have  been  carefully  comparing  the  state  of  scientific 
knowledge  in  China  with  that  existing  in  Western  lands;  and 
intellectually  proud  though  theyhe,  they  have  eagerly  set  them- 
selves to  work  to  make  up  for  the  time  which  they  have  lost 
during  the  many  centuries  of  stagnation  which,  until  Uie 
foundation  of  the  present  dynasty,  overshadowed  the  land.  It 
is  no  exaggeration  to  say  that  at  the  close  of  the  Ming  DynattJ 
(1644)  Chinese  science  was  at  a  lower  ebb  than  it  was  2,000 
years  before  that  dat«.  Prom  whence  the  ancient  Chinese  H 
quired  their  learning  it  is  difficult  to  say,  but  there  can  be  b 
doubt  but  that  certain  sciences  were  more  studied  and  better 
underatood  by  Chinese  scholars  in  the  time  of  King  David  than 
at  any  subsequent  period  prior  to  the  accession  of  the  Tatar 
Emperors. 

On  these  and  kindred  subjects  the  histories  of  China  rerea 
origins  BO  ancient  as  to  dwarf  into  insigniiicance  the  great«at 
antiquity  of  which  western  Europe  can  boa^t.  If  we  trace,  foe 
instance^  the  history  of  the  science  of  numbers,  aa  known  to  lb« 
Chinese,  we  are  carried  back  nearly  4,000  years,  to  the  time  <J 
the  Emperor  Hwang-ti,  who,  we  are  told,  instructed  hia  c  " 
to  form  "nine  arithmetical  sections"  under  the  following  head' 
ings:  1.  Plane  mensuration;  2.  Proportion;  3.  Fellowship: 
4.  Evolution ;  5.  Solid  mensuration ;  6.  Alligation ;  7.  Sup 
plus  and  Deficiency ;  8.  Equation  ;  and  a.  Trigonometrj*.  T( 
the  same  emperor  is  attributed  the  formation  of  the  sfiii  _ 
cycle,and  this  belief  derives  some  confirmation  from  the  fact  tl 
the  present  chronological  era  of  cycles  dates  ita  commenofmeai 
from  the  sisty-first  year  of  Jiis  reign.  In  the  "  Book  of  Hia 
t<iry"  mention  is  made  of  the  existence,  in  the  time  of  tin 
Emperor  Vao  (b.c.  ^300),  of  an  astronomical  board,  the  i; 
\>en  of  which  were  employed  in  watching  the  motions  of  t 
heavenly  bodies,  in  marking  the  solstices  and  equinoxes,  and  ill 
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forming  the  Imperial  Calendar.  Later,  again,  in  the  Chow-pi, 
a  work  on  trigonometry  (b.c.  1100),  we  trace  a  great  advance 
in  the  knowledge  of  mathematical  principles,  as  may  be  seen 
&om  the  following  translation  of  the  first  section,  which  may 
be  Bald  to  contain  an  epitome  of  the  whole  work,  taken  from 
"The  Chinese  and  Japanese  Repository"  of  April  1864: — "I, 
formerly  Chow-kung,  addressing  Shang-kaon,  said,  'I  have 
heard  it  said,  my  lord,  that  you  are  famous  at  numbers  ;  may 
I  venture  to  ask  how  the  ancient  Fo-hi  established  the  degrees 
of  the  celestial  sphere  ?  There  are  no  steps  by  which  one  may 
ascend  the  heavens,  and  it  is  impracticable  to  take  a  rule  and 
measure  the  extent  of  the  earth  ;  I  wish  to  ask,  then,  how  he 
ascertained  these  numbers?'  Shang-kaon  replied,  'The  art  of 
Dombering  originates  in  the  circle  and  quadrangle.  The  circle 
is  derived  from  the  quadi-angle.  The  quadrangle  originates  in 
the  right  angle.  The  right  angle  originates  in  the  multiplica- 
tion of  the  nine  digit*.  Hence  separating  a  right  angle  into 
its  component  parts,  if  the  base  be  equal  to  3,  and  the  altitude 
to  4,  a  line  connecting  the  farther  extremities  will  be  5.  Square 
the  external  dimension,  and  half  the  amount  will  give  the  area 
of  the  triangle.  Add  together  all  the  sides,  and  the  result  will 
equal  the  sum  of  3,  4,  and  5.  The  square  of  the  hypo  then  use 
being  25,  is  eq\ial  to  the  squares  of  the  two  short  sides  of  the 
triangle.  Thus,  the  means  by  which  Vu  restored  order 
throughout  the  empire,  was  by  following  out  the  principles  of 
these  numbers.'  Chow-kung  exclaimed,  'How  truly  great  is 
the  theory  of  numbers !  May  I  ask  what  is  the  principle  of 
the  use  of  the  rectangle  ? '  Shang-kaon  replied,  '  The  plane 
rectangle  is  formed  by  uninclined  straight  lines.  The  direct 
rectangle  is  used  for  observing  heights.  The  reversed  rectangle 
is  used  for  fathoming  depths.  The  Hat  rectangle  is  used  for 
ascertaining  distance.  By  the  revolution  of  the  rectangle,  the 
circle  is  formed.  By  the  junction  of  rectangles,  the  square  is 
formed.  .  .  .  The  numbers  of  the  square  being  the  standard, 
the  dimensions  of  the  circle  are  deduced  from  the  square.  .  .  . 
This  knowledge  begins  with  the  straight  line,  the  straight  line 
is  a  component  part  of  the  rectangle,  and  the  numbers  of  the 
rectangle  are  applicable  to  the  construction  of  all  things.' 
Chow-kung  exclaimed,  '  Excellent  indeed  ! ' " 

And  we  may  well  echo  the  exclamation.  But  imfortunately 
this  promise  of  great  scientific  results  was  doomed,  diuing  many 
succeeding  ages,  to  be  obscured.  Evil  days  overtook  the  lovers 
of  literature  and  science.  Their  books  were  biunt,  many  of 
their  number  were  put  to  death,  and  the  remainder, 
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In  succeeding  ages  there  were  partial  revivids  io  scientifia 
research,  and  during  the  Yuen  Dynasty  (a.».  1280-1368),  an 
algebraic  system,  poaaibly  derived  from  the  Arab  traders  who 
at  that  time  began  to  visit  China,  was  introduced  by  a  natlTe 
writer  in  a  work  entitled,  "  The  Mirror  of  the  Mensiu'ation  of 
Circles."  But  with  the  accession  of  the  Ming  Emperors  (aj>. 
1368)  darkness  again  covered  the  land,  and  bo  completely 
during  the  following  two  hundred  years  were  the  works  of  the 
earlier  native  scholars  forgotten,  that  when  the  Jesuit  misaloii- 
aries  laid  bare  their  stores  of  European  science  at  the  ctmtt  of 
their  patron  Kang-hi,  the  message  sounded  in  the  ears  of  thdr 
hearers  not  only  as  an  improvement  on  the  native  methods  of 
computation  and  system  of  astronomy,  but  as  something  qnite 
new  and  startling.  The  road  to  honour  and  advancement  tiiui 
thrown  open  to  the  missionaries^  was  eagerly  trodden  by  them. 
The  Astronomical  Board  was  placed  under  their  direction,  and 
the  young  Emperor,  himself  a  youth  of  learning  and  scientifiB 
att^nmonts,  treated  them  with  marked  consideration  and 
favour.  The  stimulus,  however,  thus  given  to  the  study  of  Uie 
science  of  numbers  led  to  the  reproduction  of  the  native  warb 
of  which  we  have  been  speaking,  and  others  of  a  similar  kind; 
and  though  it  was  universally  acknowledged  tliat  the  miiifiiaD- 
ariea  had  supphed  much  that  was  wanting  in  the  native  scientifle 
systems,  they  from  that  time  ceased  to  hold  the  pre-eminently 
high  position  they  had  formerly  occupied.  Latterly,  the  epiiit 
of  scientific  enquiry  has  become  very  general  throughout  t' 
empire,  and  the  Jesuits  have  found  worthy  succeesore  in  tlW' 
nativeauthors,  who  have  enriched  the  literature  of  their  countij 
with  many  learned  and  valuable  works  on  astronomj  si^> 
mathematics.  Quite  recently,  also,  translations  of  sererU' 
European  works  on  these  subjects,  notably  Mr.  Wylie's  edition 
of  De  Morgan's  "  Treatise  on  Algebra,"  Looroia'  "  Elemeott 
of  Analytical  Geometry,  and  of  tlie  Differential  and  Integnl 
Calculus,"  Herschel's  ■'  Outlines  of  Astronomy,"  as  well  a 
original  works  on  mathematics,  have  been  published  ii 
the  joint  work  of  foreigners  and  natives,  and  have  met  i 
much  favour  and  support  from  the  literary  classes.  New  editla 
of  Heveral  of  these  works  have  been  brought  out  by  wealt] 
natives,  among  whom  Euclid  is  now  almost  as  much  sttidi 
as  among  ourselves. 

As  waa  the  case  witli  the  Egyptians  of  old,  the  Fcicntific  k 
ledge,  properly  so  called,  of  the  Chinese  is  confined  almost  i 
tirdy  to  arithmetic  and  geometry.     Of  geology,  miniTaldg] 
pneumatics,  electricity  and  chemistry,  they  know  nothing, 
antiquity  the  medical  art  vies  with  the  knowli'dgir  of  nombi 
but  it  has  been  from  the  beginning,  and  is  now,  an  art  and  n 
^jmmce.     The  voluminous  native  works   on  medicine  whli 
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>re  to  be  found  in  almost  every  bookseller's  ehop  throughout  the 
Empire  dwell  entirely  on  the  virtues  of  simples.  The  properties 
tieionging  to  herbs,  and  to  the  leaves  and  fruits  of  plants,  have 
i>wn  carefully  studied  by  medical  practitioners  in  all  ages,  but 
beyond  tliis  point  these  learned  men  have  never  got.  They 
know  nothing  of  anatomy,  and  of  the  composition  of  the  sim- 
plest compounds  they  are  entirely  ignorant.  Hence  the  status 
of  medical  men  Ls  a  very  low  one.  They  are  looked  upon  only 
as  quacks  and  impostors,  and  occupy  much  the  same  position 
that  certain  herbalists  hold  among  ourselves.  The  doors  of  the 
profession  are  thrown  open  to  them  without  any  qualifying 
examination  to  bar  the  way.  Any  one  may  set  up  as  a  doctor 
who  chixises  to  do  so,  and  so  long  as  he  is  tolerably  successful  with  ■ 
his  patients  he  is  allowed  to  piu-sue  bis  course  unmolested ;  it 
is  only  when  a  patient  dies  under  his  care  that  the  officials 
trouble  themselves  about  him.  This  state  of  the  law  acts  in 
two  ways :  for  while  it  succeeds  in  deterring  utterly  incapable 
men  from  entering  the  profession,  it  makes  practitioners  ex- 
tremely unwilling  to  undertake  dangerous  caaes. 

Of  physiology  the  Chinese  know  next  to  nothing,  and  their 
ideas  as  to  the  functions  of  the  various  organs  are  as  vague  as 
they  are  absurd.  Post-Tnortem,  examinations  are  unknown  among 
them,  and  hence  they  derive  what  they  profess  to  know  solely 
from  the  traditions  of  the  past,  aided  by  their  own  imaginations. 
According  to  the  highest  authorities  the  body  is  a  microcosm, 
and  is  composed  of  the  five  elements — fire,  water,  metal,  wood, 
and  earth.  When  these  act  together  in  harmony,  the  subject 
is  in  perfect  health,  but  when  the  balance  is  lost  disease  and 
sickness  supervene.  The  great  object,  therefore,  of  the  phy- 
sician is  to  discover  which  of  these,  having  gained  the  pre- 
eminence, requires  to  be  repressed ;  and  this  is  done  by  carefiilly 
feeling  and  comparing  the  various  pulses  of  the  body — for, 
according  to  the  theory  of  these  wise  men  of  the  East,  each 
organ  has  a  separate  pulse,  which  communicates  with  an  ascer- 
tained part  of  the  surface  of  the  body,  and  as  each  organ  is 
intimately  connected  with  one  of  the  five  elements,  it  is  easy 
to  discover,  by  an  examination  of  all  the  pulses,  which  one  is  at 
faidt.  A  receipt  book  is  then  referred  to,  and  from  it  is  chosen 
a  medicine  either  "  t-o  strengthen  the  breath,  to  put  down  the 
phlegm,  to  equalise  and  warm  the  blood,  to  repress  the  humoiu^, 
to  purge  the  liver,  to  remove  noxious  matters,  to  improve  the 
appetite,  to  stimulate  the  gate  of  life,  or  to  restore  harmony," 
as  the  case  may  be. 

Of  the  functions  of  the  brain  they  are  a  good  deal  in  the 
dark,  although  from  a  well-known  experiment  they  have 
derived  the  conclusion  that  it  is  to  some  extent  the  seat  of  the 
intellect.     The  unfortunate  man  who  sen'ed  to  convince  them 
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of  this  fact  was  a  member  of  the  Han-lin  College,  whose  gi« 
learning  and  wonderful  memory  had  earned  for  him  the  souM 
quet  of  "the  walking  library."  It  chanced,  howeyer,  thi 
while  ridine  in  Mongolia  he  was  thrown  from  his  horse  to  t' 
ground  witli  such  violence,  that  the  blow  fractured  his  s" 
A  native  physician  who  waa  called  in,  alarmed  at  the  extent  o 
the  injury,  attempted  the  slrange  esperiment  of  substittttiiq 
the  brains  of  a  cow  for  those  of  his  patient.  "  But,"  adds  tl 
narrator,  "  the  accident  occasioned  tlie  utter  prostration  of  h 
eminent  powers  of  mind,  and  ho  became  from  that  time  fonnn 
a  wholly  different  man  from  what  he  had  been  before."  An 
other  belief,  not  based  upon  experience,  is  that  the  brun,  b 
means  of  the  spinal  cord,  is  intimately  connected  with  lt» 
kidneys.  The  functions  of  some  of  the  organs  are  thua  d» 
cribed  in  a  well-known  work,  entitled,  "The  Mirror  of  Medt 
cine : " — 

"  The  spleen  rubs  against  the  stomach,  and  grinds  the  food] 
it  also  keeps  up  the  proper  degree  of  beat  in  the  fivo  taug^^ 
It  moves  the  muscles  and  lips,  and  thus  regulates  the  openftt 
of  the  mouth ;  moreover,  it  directs  our  secret  ideas,  so  tin 
they  become  known  to  us. 

"  The  liver  regulates  the  tendons,  and  ornaments  the  luUl 
of  the  hands  and  feet. 

•'The  heart  regulates  the  blood-vessels,  beautifies  the  com- 
plexion, and  by  its  means  we  are  enabled  to  open  the  ean  soi 
move  the  tongue,  ' 

"  The  kidneys  govern  the  bones,  beautify  the  hairof  thehesdi 
and  open  the  oritices  of  the  two  yin.  | 

"  The  diaphragm  being  spread  out  like  a  membrane  I 
the  heart,  and  being  intimately  joined  all  round  to  the  ribs  u 
spine,  thus  covers  over  the  thick  vapour,  so  that  the  foul  a 
cannot  arise." 

The  gall-bladder  is  believed  to  be  the  seat  of  coumge ;  an 
like  the  New  Zealanders,  Chinamen  imagine  that  by  dovowii 
the  gall  of  wild  beasts  and  fearless  men  they  gain  couriL 
and  daring — a  theory  which  is  not  unfrequently  ciubmitted  1 
the  test  of  pmetice  on  the  death  of  celebrated  banditti  an 
rebels,  when  would-be  graduates  in  bravery  become  eager  «»ii 
petitors  for  the  secret  source  of  the  deceased's  former  greutnefl 
But  of  nil  matters  relating  to  physiology,  that  of  which  they  pt 
fess  to  know  most,  the  circulation  of  the  blood,  is  that  of  whu 
they  are  pre-eminently  ignorant.  They  appear  tj>  make  litt 
or  no  distinction  between  arteries  and  veins,  and  they  hold  t 
wildest  ideas  as  to  the  course  pursued  by  the  blood  tlirotigh  ti 
body,  and  the  purposes  it  series.  Fortunately  Chinamen  h» 
a  profound  distrust  of  the  pretended  knowli^ge  of  tlie  niitl 
'     'nrs.     They  are  far  too  practical  a  people  to  remaiQ  blind  i 


Hie  powerlessneas  of  those  p 

to  ignore  the  superior  akill  i 

The  importance  of  health  is 

&nd  men  who  would  as  so 
allow  them  td  attend  a  ™™""'  sAonl,  da  moL  heaitate  to  *ffl^ 
to  the  foreign  i^eaTiga  for  adrioe  far  ti^maiinaL,  tkir  «n^ 
and  their  families.     Of  th;aHtBpjMtMn»«k»p>«  ^tk.B^^i.ipy 

lod  hospitals  have  been  estaUuhed  at  Pekng  aaid  at  bm? 
places  along  the  coast,  where  the  good  eflected  has  beea  meal- 
culable.  Not  only  have  they  been  the  mi  aaa  of  £mmaamtiag 
thronghout  the  empire  a  general  Knowledge  at  tbe  tapmonij 
a{  foreign  medical  practice,  but  they  hare  acted  as  «fae<>b  of 
medicine  for  a  number  of  intelligent  natircs  wbo^  while  asHti^ 
the  medical  men  in  {he  treatment  of  the  patienta,  ban  gradu- 
ated in  the  science.  The  printing  press,  abo,  has  done  gDod 
work  in  opening  the  eyes  of  Oiinamen  to  a  knowledge  of  the 
anatomy  of  the  human  frame,  the  caoses  of  diacaee,  and  its 
cure.  Four  works  by  Dr.  Hobson  deserve  special  notice,  firam 
their  intrinsic  value  and  &om  the  favour  with  which  they  have 
been  received  by  native  scholars.  His  first  production,  in 
1851,  a  "Treatise  on  Physiology,"  was  extremely  popular,  and 
was  republished  at  Canton  by  a  local  magnate,  accompanied 
by  a  laudatory  preface.  Sii  years  later  he  brought  out  the 
"  First  Lines  of  the  Practice  of  Surgery  in  the  West,"  which  he 
illustrated  with  upwards  of  400  woodcuts  carefully  copied  from 
the  works  of  Liston,  Ferguson,  Droitt,  Erichsen  and  others.  A 
"Treatise  on  Midwifery  and  Diseases  of  Children"  followed  in 
1858,  and  in  the  same  year  he  published  his  "  Practice  of  Medi- 
cine and  Materia  Medica."  All  these  works  met  with  the  most 
nnqualified  success,  not  only  in  China  but  in  Japan  also,  where 
they  were  reprinted  with  copious  notes.  Other  works  by 
Koberts,  Kerr,  Lobscheid  and  others,  have  aided  in  the  same 
good  cause,  and  are  already  bearing  fruit  by  giving  an  im- 
petus to  scientific  enquiry,  and  by  breaking  down  the  prejudices 
which  stand  in  the  way  of  the  introduction  of  other  branches  of 
Western  knowledge  into  China. 

The  study  of  the  geography  of  the  Empire,  and  of  the  struc- 
ture of  its  language,  has  occupied  the  attention  bf  some  mo- 
dem scholars,  and  the  works  of  many  of  them  are  marked  by  deep 
research  and  great  critical  acumen.  But  their  indisposition  to 
enquire  into  the  languages,  history  and  geography,  of  foreign 
countries,  narrows  the  field  of  their  observation,  and  diminishes 
the  interest  that  is  felt  in  the  results  of  their  labfjurti. 

From  the  nature  of  things,  however,  Uie  neicnct*,  and  espe- 
cially the  Bon^applied  Kiences,  lOMt  for  many  years  to  come 
make   but  very   itlow   process  io  China.      Within  a  narrow 
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circle  of  scholars  they  will  doubtless  be  more  and  more  cul 
vated,  and  gradually  a  knowledge  of  them  will  leaven  t 
whole  land.  But  at  present  they  do  not  find  favour  with  t] 
governing  classes,  who  in  all  they  do  look  for  some  immedial 
advantage,  and  are  unwilling  to  trouble  tbemBelves  about  ai 
branch  of  knowledge  which  is  not,  in  some  way,  Bubservieot ) 
the  practical  intereata  of  their  class.  For  science,  as  aciena 
they  have  no  love.  They  are  willing  to  use  it  to  serve  it 
ends  they  wish  to  gain  at  the  moment,  but  they  are  equal 
willing  to  discard  it  as  soon  as  those  ends  are  accomplisba 
As  an  instiince  in  point  we  may  quote  the  equipment  and  dii 
bandment  of  the  Lay-Osborn  expedition  in  1863.  Bein| 
sorely  prei-acd  by  the  Tae-ping  rebels,  the  Chinese  Govenm 
determined  to  establish  a  steam  navy,  ^hich  was  to  be  c 
manded  by  Englishmen  and  manned  by  natives.  In  proe 
tion  of  their  scheme,  they  purchased  a  fleet  of  despatch  )  ^^ 
gun-boata,  but  before  they  arrived  the  danger  was  pamd 
Colonel  Gordon  had  captured  Nanking  and  crushed  the  rel 
lion,  and  aa  a  naturiil  sequence  the  Government  threw  C 
their  agent  Lay,  and  sent  the  vessels  back  to  England.  8D  ^^ 
that  time  other  motives  have  been  at  work,  which  have  indsnj 
them  again  to  seek  the  aid  of  foreign  mechanical  science. 
Tientsin,  Shanghai,  Nanking  and  Foochow,  they  have  est 
lished  arsenals ;  and,  at  the  three  latter  places,  dockyards  tl 
where  vessels  of  war  are  built,  and  every  kind  of  munition  o 
war  is  manufactured,  under  the  direction  of  foreign  engincwi. 
At  Foochow  the  arsenal  is  situated  on  the  banks  of  the  river' 
Min,  where,  in  combination  with  the  yards  for  the  constntctios 
of  vessels  and  their  armaments,  have  been  established  itchools,  it 
which  natives  are  passed  through  such  a  course  of  instructiol 
as  to  fit  them  for  taking  the  command  and  management  a 
vessels  and  dockyards.  About  300  young  Chinamen  are  hrt 
engaged  in  studying  navigation  and  mechanics  under  tli» 
Huperintendence  of  between  sixty  and  seventy  teachers  arti" 
sans,  &c.,  most  of  whom  are  French.  A  half-pay  Englitl 
naval  ofGcer  presides  over  the  school  of  navigation,  and  hu  a 
far  succeeded  with  his  pupils  as  to  be  able  to  provide  good  u 
efficient  native  crews  and  engineers  for  the  steamers  emplajpi 
on  Government  duty  along  the  coast.  Already  sevei 
ports  carrying  guns,  and  gunboats,  have  been  sn 
launched  from  tie  dockyard,  and  others  are  rapidly  a 
ing  completion.  The  former  vessels  have  been  emp 
carrying  the  imperial  grain  to  the  north,  and  althongh 
are  entirety  manned  and  officered  by  natives,  it  is  not«woi 
that  no  accident  has  as  yet  befallen  any  of  them. 

The  arsenald  at  Nanking  and   Tientsin   are   : 
devoted  to  the  maouficttu'e  of  rified  guns,  torpedoes,  aiul  t 
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inds  of  munitioiig  of  war.  That  at  Shanghai  resembles  more 
learly  in  its  constitution  the  establishment  on  the  banks  of 
he  Min,  but  differs  from  all  three  in  that  a  staff  of  translators 
lie  there  constantly  employed  in  rendering  into  Chinese  Euro- 
pean scientific  works  and  important  newspaper  articles  on 
amilar  subjects.  This,  then,  is  the  measure  of  support  which 
the  rulers  of  China  are  at  present  disposed  to  g^ve  to  science. 
Ibey  are  willing  and  anxious  to  spend  thousands  of  pounds 
mnually  in  building  men-of-war,  but  not  one  penny  will  they 
eipend  in  furtherance  of  scientific  truth.  They  lay  out  vast 
suns  in  the  purchase  of  Armstrong  guns  and  Mini6  rifles,  but 
they  lend  no  helping  hand  to  the  spread  of  such  useful 
ranches  of  knowledge  as,  for  instance,  chemistry,  mineralogy 
ind  electricity,  among  the  people.  It  is  plain  that  we  must 
lot  expect  them  to  take  any  initiative  in  advancing  science ; 
ind  if  we  had  only  them  to  look  to,  the  scientific  future  of 
Thina  would  be  dark  indeed.  But,  as  we  have  already  said, 
here  is  growing  up  among  scholars  of  the  present  day  a  keen 
aste  for  scientific  enquiry.  Wealthy  gentlemen  are  devoting 
heir  time  and  their  money  to  the  reproduction  of  the  works 
)i  ancient  native  authors  and  of  modem  foreign  writers  on 
icientific  subjects ;  and  while  the  Government  is  patronising 
mly  those  arts  which  conduce  to  war,  the  merchants  are  rapidly 
ulopting  steam  and  the  telegraph  for  the  more  peaceful  pur- 
xffies  of  trade. 


BARNACLES  ;  THEIR  FACTS  AND  THEIR   FICTION! 

Br  JOHN  C.  GALTON,  M.A.  (Oiok.),  M.R.C.a,  F.L.S. 
Late  Liotukxb  on  CouriBAttrB  Anatoht  at  CiuKiiia-imDB9  HMnubfl 


"  The;  fpawne,  as  it  were,  is  March  BJid  April!  j  tbe  Oe«M  we  fonJ  1 
Maia  tmd  Jane,  and  come  to  fulneeee  of  featbera  in  the  laonetk  after. 
tlius  bftuing  tliiough  God'a  asaialancc,  dicouKed  somewlial  at  lu^of  O 
Rerbaa,  Sbnibs,  Trei's,  Moasei,  and  certains  excresccncea  of  the  i>uth,  « 
other  things  moe  incident  to  the  Hutorie  thereof,  we  conclude  and  end 
present  Tolum<^,  with  tbia  woonder  of  Eoglnnd.  For  which  Ooi't 
be  euer  honored  aiid  praised." — GerariJe,  Herball,  16S3. 

"  Bn  ich  nach  meiner  Art  zu  forachen,  lu  wisaen,  unJ  lu  geniea 
nuT  an  Symbola   halteo  darf,  ao  gehoren  diew  Qeschopfo  tu  den 
thiimem,  welche  fetischartig  immer  toc  mit  stehen  und  diirch  ihr  Mlta 
OebUde,  die  noch  dem  Regelloaen  strebende,  aich  ««lb«t  iminer  rcg«] 
und  ao  im  Kluinaten  wie  im  Orosaten  durchnua  golt-und  merucheaalmlk 
Natur  Mnnlich  yergegenwartigen." — Goeihe,  Die  Lepa4m,  If  23. 

THE  words  with  which  the  great  poet-phi  losopher  of  Qenoaiirl 
concludcB  a  fragmeutarj  note  on  the  Barnacles,  iii2'^ 
which  are  placed  at  the  head  of  this  article,  staad  in  somewhat 
strikiDg  contrast  with  the  pious  sentiinents  preceding  theiD. 
expressed  just  two  centuries  before,  hy  "  old  Gerarde,""  aa  many 
still  lovingly  term  him,  aa  a  fitting  conclusion  to  the  descrip- 
tion of  the  Bernicle-tree,  which  forms  the  last  of  the  Appeiidioei 
to  hie  ponderous  '•  Herball." 

The  above  difference  in  the  way  of  regarding  the  ftame  sab- 
ject,  may,  however,  be  no  less  due  to  the  difference  in  thr 
range  of  vision  of  the  renowned  courtier  of  Weimar  and  of  Uit 
comparatively  obecure  Engliah  "  marter  in  Chirurgerie,"  tlitli 
to  a  probable  "  change  of  type  "  in ;  he  mind  of  men  brought 
about  during  the  lapse  of  two  centuries. 

Although,  from  the  scope  of  the  periodical  in  wfaicb  it 
appears,  this  article  ebouM  properly  be  zoological  ratlier  U 
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orical  in  its  bearings,  it  will  not,  I  think,  be  ont  of  place, 
re  we  ent«r  upon  the  region  of  cmde — and,  may  be, 
uninteresting — fact,  to  take  a  prelimiiiary  glance  at  a  myth 
which  has  been  for  so  long  a  period  associated  with  the  crea- 
tures which  are  the  subject  of  the  following  pages,  and  traces 
of  which  even  now  exist  in  the  nomenclature  of  the  naturalist." 

Professor  Max  Miiller,  in  his  charming  work  on  the  Science 
of  Language,  devotes  scTeral  pages  to  the  tracing  out  of  this 
myth  through  its  several  phases,  which  extend  over  a  period  of 
no  less  than  five  centuries. 

It  was  language,  believes  this,  one  of  our  bert  philologists, 
which  first  suggested  thismyth;  for,asheweUobeerve8,*'WordB 
without  definite  meanings  are  at  the  bottom  of  nearly  all  our 
philosophical  and  religious  controversies,  and  even  tlie  so-calted 
exact  sciences  have  frequently  been  led  astray  by  the  same 
Siren  voice." 

"  Barnacle,"  in  the  sense  of  the  marine  animaU  which  are 
the  subject  of  this  article,  though  nearly  identical  in  sound 
with  "  Barnacles  "  in  the  sense  of  spectacles.t  had,  originally, 
no  connection  whatever  with  that  term,  being  evidently  the 
diminution  of  the  Latin  pema,  a  haro ;  pemacula  being 
changed  into  bemacuia.t 

Now  whence  did  the  "  Bemicle  goose,"  the  reputed  progeny, 
adult  form,  or  imago,  of  this  -iuppoeed  mollusc,  derive  its 
deceitfiil  and  misleading  title  ?  Bemicle  geese  were  caught  in 
Ireland  {Hibernia),  and  were  hence  probably  called  originally 
HihemicfF,  or  Hibemiculw.  By  a  dropping  of  the  first  syllable 
— which  frequently  occurs  in  Latin  words  which  have  foimd 
their  way  into  the  modem  Romance  dialects — the  word  became 
transformed  into  Bemiculcc,  a  term  almost  synonymoua  with 
the  name  of  the  shells,  Bernaculie.  As  the  names,  then,  were 
ntical,  or  nearly  so, "  argal,"  the  creatures  were  one  and  the 


ID  would  fospect  Ijimsiu  of  bftTiog  thared  tha  volgRr  emt,  I 
theleaa  he  retfuned  ihe  name  of  Anati/era,  or  duck-beariag,  m  given  W 
Ibe  abell,  and  that  of  Sertticuia,  as  giveo  to  the  gooM." — Max  Miiller, 

t  In  this  sense  the  word  may  eoon  be  d'wpoavd  of.  It  seems  to  be  con- 
nected with  the  German  Brille,  which  b  a  corruption  of  hmjttia — "geDinia 
Epeculum  presbilerorum  aut  veterum  d  i  brill  "  (Iliufeubtioli,  aiouariiim 
IjiUino-Germanieuni).  In  Old  French  iho  word  biiicU  ia  used  in  the  ssrae 
sense,  and  in  the  dialect  of  Bern  the  form  bemiqrm  i»  found.  The  word 
bemicula  appears  to  be  traceable  to  btrtjUiu,  through  the  intermediate 
modification  berynicvla  or  bnyllicula  (dimin.). 

I  "  Appellanturet  pemse  coneharura  generis,  circa PootiMinmilaa  frequen- 
tiBsimfe.  Slant  relut  iuiUo  crure  longo  b  arena  defixte,  hiantesque,  qua 
limpitudo  eat.  pedali  non  mbus  spatio,  cibum  venantur."— Pliny,  Jtut. 
JV'iit  32.  55. 
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same.     Siicli  reasoning  is  irresistible,  and  muat,  of  c 
conclusive  1  ■ 

The  vitality  and  antiquity  of  thia  myth  was  great ;  for  thoi 
it  had  to  run  the  gauntlet  of  contradiction — e.g.  by  Alber 
Magnus  and  by  Roger  Bacon,  in  the  thirteenth  century,!  t 
belief  in  the  miraculous  transformation  of  the  Bamacle-ri 
into  the  Barnacle-goose  was  as  firmly  establiahed  in  the  twel 
as  it  was  in  the  seventeenth  century.  No  better  instance 
the  reality  of  thia  belief  can  be  given  than  the  fact  that  Bemic 
geeae  were  allowed  to  be  eaten  during  Lent,  as  they  were  i 
fowl  but  fish — an  iniquitous  custom  against  which  Girald 
Combrensis  with  much  zeal  and  unction  inveighs. 

A  brief  relation  may  not  be  without  interest  of  the  my 
which  Lad  not  only  managed  to  struggle  against  contradictio 
no  less  than  five  centuries,  but  was  of  such  seemingly  suffids 
stability  that  it  could  be  tiuTied  to  account  by  the  faithful- 
both  pastor  and  flock — in  the  no  little  important  matter  < 
varying— so  elastic  is  the  zoology  of  ecclesiastical  dietetics  {• 
the  somewhat  meagre  monotony  of  Lenten  dishes. 

Bellenden,  archdeacon  of  Murray,  thus  quaintly  renden  tl 
description  of  the  origin  of  the  "  geis  genesit  of  the  see,  n 
claki9,"5  given  by  one  Hector  Boece,  in  a  Latin  history  i 
Scotland  (1527): — "All  treis  that  ar  cassin  in  the  seii  I 
procea  of  tyme  apperis  first  wormeetin,  and  in  the  small  be 

*  One  JoBDDeB  Cuius,  howeveT,  euggeata  to  Gasner,  tbat  the  bird  nl 
Bemoelm  ought  to  lie  called  Benivlaciu,  for  the  Old  Britons  nnd  the  moA 
Ucgts  called,  nnd  still  call,  tlie  wild  gooae  Clake.  "  Heoce  the j  still  nt 
the  Dame  which  is  corrupted  with  us,  Laks  or  Fatlake,  i.&  Ixka  goo 
instead  of  Fenckl&ke,  for  our  peojile  frequently  change  letters,  and  mj  li 
for  bren."  One  fatal  objection  Ui  thia  theorj  U  that  among  the  nmnM 
varieties  of  tho  name  bemictila  not  one  comes  at  all  near  to  bemc^eut, 

t  The  former  declares  that  he  eaw  the  birds  lay  eggs  niid  hatch  thi 
which  fact  was  corroborated  later  (in  1 59if)  hj  some-  Dutch  aailon  who  i 
visited  Oreenland.  ^Eneas  Sylvius  (afterwards  Pope  PiiiR  n.),  whan  a 
visit  to  King  James  (1303-1437)  who,  bj  the  way,  he  terms  >'  honia 
quadratum  [the  'av/,o  rtrpdyuHr'  of  AiistotlxP]  et  mult«  pingnMuf 
gravein,"  inquired  after  the  bemacle-tree,  and  compIniiiR.  somewhat  pri 
lantly,  that  miraoles  will  always  flee  farther  and  farther,  for  that  what 
came  to  Scotland  to  see  the  tree,  he  was  told  that  it  grew  furthcgr  QWlfc 
the  Orcades. 

I  ProfeuoT  Max  Miiller  states  that  in  Bombay,  where  with  aara«  elli 
of  people  fish  is  a  prohibited  article  of  food,  the  prieita  c«U  the  bunMli 
aeo-vegetable,  under  which  name  it  is  allowed  to  be  eaten. 

{  Oesner,  in  the  Third  Book  ("  Qoi  est  de  Avium  natiua  ")  of  hie  JKiMi 
AmtnaUum,  gives  two  rough  woodcuts  of  the  "  clakia,"  and  atftt^  ■ 
alia,  that  the  bemid^  were  called  SarUala,  bat  that  he  prefeia 
btmieke. 
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Ivllollis  thiuiof  growls  small  wormid.  First  they  sebaw  their 
teitl  and  feit,  aod  last  of  all  they  echaw  their  plumis  and 
ryngis."  Boece  had  evidently  some  idea  of  a  normal  process 
>f  generation,  for,  after  scoffing  at  the  prevalent  belief  of  the 
'rude  and  ignorant  pepyl"  that  the  geese  were  produced  by 
the  trees  fringing  the  shore,  and  fell,  like  over-ripe  fruit,  into 
the  water,  and  then  straightway  swam  away,  he  proceeds  to 
state  ''  that  als  sane  as  their  appilHa  or  frutis  falHs  of  the  tre 
in  the  see  flude,  they  grow  first  wormeetin,  and  be  schort 
process  of  tyme  ar  alterat  in  geis." 

"  Old  Gerarde "  substantially  repeats  the  same  tale  in  his 
Appendix  to  hia  "  Herball,"  affirming  that,  "  There  are  found 
in  the  north  part  of  Scotland,  and  the  islands  adjacent,  called 
Orchades,*  certaine  trees,  whereon  doe  growe  certain  sliell-fiahee, 
of  a  white  colour,  tending  to  russet ;  wherein  are  conteined 
little  living  creatures;  which  ahels  in  time  of  maturitie  doe 
open,  and  out  of  them  grow  those  little  living  foulea,  whom  we 
call  Barnakles,  in  the  north  of  England  Brant  Gceso,  and  in 
Lancashire  tree  Geese  ;  but  the  other  that  do  fall  upon  the 
land  perish  and  come  to  nothing."  All  this  is  hearsay ;  but  he 
goes  on  to  describe  "  what  our  eis  have  seene,  and  hands  have 
'oiiohed,"  in  a  "  small  island  in  Lancashire,  called  the  Pile  of 
Foulders,"  which  seems  to  have  been  a  receptacle  and  lumber- 
'■"om  for  all  the  "  flotsam  and  jetsam  "  of  the  waves  of  the  Irish 
t-'hannel.t 

Besides  giving  a  rough  woodcut,  showing  all  the  phases  in  the 
produce  of  the  Bemicle-tree,  from  the  stage  of  branch-bud  to 
the  launch  of  its  fledgling  fruit  on  the  surroimding  waters,  he 
'MTilemnly  remarks': — 

"The  Ilistorie  wbereof  to  set  foortb  According  to  the  woorthiaeu  and 
Faiitie  thereof,  wouliio  not  onely  reqnire  a  Urge  and  peculiar  volume,  but 
*1m  a  deeper  search  into  the  bowela  of  nature  then  my  intended  purpose 
^1  suffitr  me  to  nnde  into,  o\y  insulGciencie  also  congidered,  leaving  the 
hiiiorie  thereof  rough  hewen  unto  soma  excellent  men,  learned  in  the  secrets 
[if  nature,  to  be  both  fined  aod  refined ;  in  the  mean  apace  take  it  as  it 
^Ileth  out,  the  naked  and  bare  truth,  though  unpoliahed." 

About  a  century  later  we  come  across  "  a  fined  and  refined  " 
■    rsion  of  this  "rough  hewen  historie,"  in  "A  Relation  con- 
ruing  Barnacles,  by   Sir   Robert   Moray,  lately  one  of  His 

'  The  Orkneys;  not  far  from  that  "Ultima  Thule "  which  would  have 
n  E.  lintit  to  all  Rfiog  legends. 

-  Probably  Peel  Island,  the  Pile  of  Fouldrey  ("la  peele  de  Foddray,"  or 
h"  Pylle  of  Folder).  See  Bainea'  "  History  of  the  County  Palatine  and 
UocI^  of  Lancaster,"  toL  ii.  p.  651,    London :  1870, 
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Majesties  Council  for  the  kingdom  of  Scotland,"  whicb 
read  before  the  Royal  Society,  and  published  in  it«  "Philo 
sopbical  Transactions."  The  sheila  are  described  as  haDgioj 
from  a  fragment  of  a  fir-tree,  cast  up  on  the  island  of  Eaa 
[Uiat],  by  a  pedicle  "not  imlike  the  windpipe  of  a  chicken, 
which  is  not  unnaturally  regarded  as  a  kind  of  suction  apparatuf 
for  the  withdrawal  of  nutriment  from  the  tree.     The  shells  a» 


further  stated  each  to  be  divided  into  five  sections  (see  fig.  J), 
by  "  cross  seams  or  sutures,"  and  to  have  within  them  "  litUe 
Birds,  perfectly  shaped,  supposed  to  be  Barnacles." 
^Having  traced  thus  interesting  story  to  the  publicatiou  of  ft 
H|ted  society,  "  nullius  addictua  jurarc  in  verba  magistri,*  tt 


ben 
Ac 


golf  between  Hjlih 

commonpUee.     But  befac*  ^Mtta^ 

strictly  prosue 

al.tentioD  to  a 

Miiller    omits  to 

account  of  the  Bamade^sae  ■;&.     7U*  «iS  be 

chapter  xzri.  of  "TV  Vwige  mH Titruk.  rf  Sir  Joba 

derile,  Knt.,"^  whicb  tnato  "OTtbe  Gwtnesaad  Tlea  tb« 

bezoode  the  Load  of  aitbi7;  aad  of  tbe  PVirica  tbere,' 

This  "  KDvgfat  oT  lageknd,  Oai  «■•  j  boR  ta  the  t« 

Seynt  Albont,  and  bcndide  aboote  ia  tbe  waride  ia  d 

diverse  contieia,  to  we  ■wtaihi  aad  eartoaet  of  tmuilieii 

diveisiteis  of  fol^Bf  aad  £vcna  ibap  of  ma,  and  cf  bei 

and  who  has,  it  Beeamf  beea  ania|,fiinj  aecnicd  of  _ 

his  descHptiona  ftom  the  gnafc  Yeaetmm  Clpeea,  llaice  Rilo, 

makes  mention   d  the  toOomag  iimt.  the  coiiaBtiei   of 

Cathay : — 

"  And  then  gnnrrtW  ■  anacr  «f  FivrS  m  ttaughn  it  ««■  Uowrdea : 
and  whan  thtd  hf  typ^  —  fcm— hei  K  U^  arfata  fjiii^iik  iena  > 
In^Ue  Beet,  ia  Flc»d«  in  Boe  aid  Bloda  m  thM^  it  wne  •  Irtrlb 
Lomb,  with  oaten  Wolfe.  Aad  mtm  atm  kolfc  ifc*  hat  aad  the  Be«;  and 
Ibat  IB  A  gret  MarreyDB.  Of  &tf  Fnla  I  bat*  ctv ;  .  ~ 
wondirfulle :  Itot  that  I  kaowa  wal  thtt  God  m  aan^laan  in 
And  naihelea  I  told  baa  rf  ah  pat  a  Ifawa^  to  htm  that  b  maeapa  a« : 
and  tUt  was  of  the  Bcn^M.  F<K  I  toUe  .ka  diat  ia  ooia  CoaatiM 
weren  Trees  that  bena  a  Frayt,  Out  hcMMwa  BnddM  flcajap :  aad  tho 
thnt  fellea  in  iha  Watar  lyiea :  aad  tbei  that  bUca  oa  the  &th«  dyea 
anon :  and  thd  ben  rigbt  pida  to  Maaaea  BMte.  And  here  of  had  Ihei 
tik  gret  Marva*le  that  laaie  of  bem  tie>wed  it  «et»  an  irapOMMs  thing 
Wbe." 


I  have  given  in  tbe  plate  accompanying  this  article  a  fac- 
simile (fig.  1)  of  the  woodcut  which  illustrates  this  tale,  aa  it 
possesses  some  interest  when  compared  with  the  figure  (see 
opposite  page)  reproduced  from  Gerarde's  "  Herball." 

Let  us  now  turn  our  attention  for  a  while  to  tbe  not  less 
wonderful,  though  possibly  less  romantic,  history  told  to  us  by 
hard  facta. 

The  Barnacles  proper  and  their  allies,  the  Acom-shetls,  which 
have  been  classed  together  by  zoologists  under  the  term 
"  Cirripedia,"  from  the  cirri,  or  curb  of  hair,  in  which  their 
feet  terminate,  may  he  divided  provisionally,  and  conveniently 
for  purposes  of  description,  into  the  Peduiiculated  and  Sessile 
rroups.  Though  the  former  are  also  in  a  sense  sessile,  in  that 
f  are  fastened,  when  adult,  to  other  bodies  which  may  I 
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either  fixed  or  movable,  they  are  nevertheless  to  be  diatin- 
g^shed  from  the  latter  group  by  having  their  main  bodj 
htinging  &om  a  stalk,  pedicle,  or  peduncle,  of  %~aryiDg  iength, 
which  permits  of  some  degree  of  motion,  while  the  body  of  th« 
sessile  kinds  is  directly  fixed  to  its  support  by  a  firm  and  ofica 
broad  base.*  Both  kinds  must  be  fairly  familiar  even  to  the 
most  ordinary  sea-side  visitor ;  the  pedunculated,  in  the  ebape 
of  the  piuk  clusters,  like  locks  of  a  Medusa's  hair,  which, 
clinging  to  a  worm-eaten  fragment  of  wreck,  or  to  the  cork 
float  of  a  fisherman's  neine,  be  sees  thrown  upon  the  shore  after 
aetorm;  while  the  sessile  varieties,  as  little,  short',  co&rKly 
truncated,  clustered  cones— not  limpets — try  the  tendemeas  of 
his  feet  when  ho  takes  his  bathe  from  the  rocks. 

As  regards  geographical  distribution,  these  animals  extend 
all  over  the  world ;  those,  of  course,  attached  to  fioating  object* 
having  the  widest  range.  These  excepted,  the  majority  inhabit 
the  warmer  temperate  and  tropical  seas.  Of  those  attacluxl 
to  fixed  objects,  or  to  littoral  animals,  rarely  more  than  three 
or  four  species  are  found  in  the  same  locality.  Of  the  pedun- 
culated kinds,  the  fixed  LepadidcB — ^to  which  family  the  com- 
mon sbip-bamacle  belongs — are  attached  mostly  to  orgmie 
bodies,  some  being  deeply  embedded  in  the  skin  of  the  shark 
{Anelaama  squcdicola)  or  of  whales  {Coronula  baUBnarig), 
while  others  fasten  upon  turtles,  sponges,  various  molluscs,  ot 
inhabit  the  gill-cavities  of  Crustaceans  (as  Diclietagpia  in  I 
Palinurun). 

I  have  before  me,  as  I  write,  some  specimens  of  Spindt 
shelb,  and  of  the  lovely  lilac  lanthina,  which  floats  in  miiW 
ocean,  buoyed  up  by  its  egg-raft,  to  which  certain  Lfpadids 
are  adhering;  also  of  a  crab  from  China  waters  (fig.  4)i 
on  either  aide  of  whose  carapace  Oonckoiiermii  HunUn  hu 
effected  a  lodgment.f  With  regard  to  the  geographical  ran^ 
of  sessile  Cirripedes,  they  are  found  in  every  sea,  from  laL  74' 
18'^orth  to  Cape  Horn;  but  their  distribution  is  much  affected 
by  locality,  as  they  do  not  live  upon  coral  reefs,  or  where  shon* 
and  sea  bottoms  are  muddy,  sandy,  or  are  formed  of  shiftiiif 
ehingle. 

With  regard  to  fossil  Cirnpedia,  geologists  have  had  mnd 
difficulty  in  identifying  specimens,  because  the  shell-valTM  ol 
the  same  species  are  rarely  co-embedded,  since  the  membranl 

*  A  ]mm11(>l  nomeDcIntiiie  will  at  once  occur  to  the  botanist  as  ajiplivd 
the  two  varieties  of  onk  wbicli  inhabit  this  i»untry. 

f  Tbese  BpecitiicUB,  presented  to  thu  Univanily  Mukuid,  OxTofd, 
Bobcrt  Onnier,  Esq.,  F.L.S.,  were  Idndl;  lent  to  me  by  my  forrnnf  taaeb 
KofMeor  ItoUcAloa,  F.R.S. 
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boMing  the  vaxious  divisions  of  the  valve  together  decays  very 
easily.  The  oldest  koowii  (pedunculated)  Cirripede  is  a  Pot- 
licipes,  found  in  the  Stonesfield  slate — Lower  Oolite — but  the 
LepadidcB  were  not  at  their  culminant  point  until  during  the 
deposition  of  the  great  Cretaceous  system,  at  which  time  there 
were  three  genera,  and  at  least  thirty-two  species  of  this  group.* 
No  true  sessile  Cirripede  has  been  found  in  any  secondary  for- 
matioQ.t  This  group  first  makes  its  appearance  in  Eocene 
deposits,  and  is  found  subsequently,  often  abundantly,  in  the 
later  Tertiary  formations.  The  present,  however,  is  the  epoch 
of  the  BalanidcBy  for  "  these  Cirripedes,"  as  Darwin  remarks, 
"  now  abound  so  under  every  zone,  all  over  the  world,  that  the 
present  period  will  hereafter  apparently  have  as  good  a  claim 
to  be  called  the  t^e  of  Cirripedes,  as  the  Paloeozoic  period  has 
to  be  called  the  age  of  Trilobites." 

As  mjtbology  has  almost  crowded  out  commonplace  natural 
history,  there  remains  but  scanty  epace  at  our  disposal  for  the 
barest  reew>ne  of  the  anatomy  of  the  Cirripedia. 

Let  us  take  a  common  ship-bimacle  (^Lepaa)  as  a  type.  Here 
we  notice  a  fiesh-coloured,  translucent,  wrinkled  stem,  possibly 
more  thiin  a  foot  long,  attached  maybe  to  wood  or  cork,  and 
from  this  stem  there  dangles  a  triangular  pearly  sbell-fish,  the 
valves  of  which,  bordered  with  the  most  lovely  orange,  from 
time  to  time  open  and  disclose  several  pairs  of  curling  feelers. 
The  animal,  in  fact,  bears  no  distant  resemblance  to  a  siphonate 
mollusc  {see  The  Anatomy  of  tlie  River  Musad,  Populab 
Science  Review,  July  1870),  which  has  altered  its  mode  of 
life,  and,  careless  of  the  stoppage  of  its  ventilating  flues,  haa 
settled  down  at  the  wrong  end.  Such  superficial  resemblance 
did  not  fail  to  mislead  even  men  such  as  Linnaius,  Cuvier,  and 
the  classical  naalacologist,  Poll,  all  of  whom  classed  this  animal 
among  the  Mollusca.  Each  valve  of  the  shell  will  be  seen 
superficially  to  be  made  up  of  two  unequal,  irregularly  trian- 
gular parts,  the  larger  of  which,  lying  nearest  to  the  stem, 
or  peduncle,  is  termed  Bcuium,  while  the  other,  occupying 
^he  free  apex  of  the  valve,  is  known  by  the  name  of  tergum, 
■There  remains   a   single   impaired   eill,  to  which  these  twin 

*  Apli/clms  (or  Trigondltta)  of  D'Orbigny,  npdrt  from  structural  differ- 
eDces,  ia  not  a  Cirripede.  It  eiisted  at  the  Cftrboniferoias  period — "  a  period 
vMtly  anterior  to  ihe  oldest  known  PoUia'pet." 

t  The  form  Vei-ruca  (Cretuceous),  which  mual  be  rmiked  hg  a  difltiiict 
family  of  equal  value  with  Bnlaniiim  and  Lepatlida,  is  not  a  real  excep- 
tion. "  On  the  contrary,  it  harmoniaes  with  the  law  that  there  is  some  rela- 
tion between  serial  affinities  of  animals  and  thoii  firat  appearance  □□  this 
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doon  are  hinged,  which  ia  called  the  cariTia,  or  keel. 
several  parte  are  held  together  hy  a  strong  mranbrane,  ww* 
poi>nd  of  chilin&,  a  eubstaDce  which  enters  largely  into  the 
composition  of  the  wing-cases  (fli/tra)  of  beetles,  and  whose 
main  chemical  reaction  ia  that  it  is  insoluble  in  boiling  caostic 
polish. 

Tliis  is  a  description  of  a  Carapace — as  the  whole  sbdlj 
boi  is  called  in  Crustacean  tenninology — reduced  almost  to 
\\&  simplest  expression ;  but  in  some  pedunculated  forms,  «.g. 
PoUicipes,  there  are  many  more  shell  elements,  all  of  which, 
however,  may  be  reduced  to  system  by  comparison  with  the 
scheme  (see  fig-  3)  laid  down  by  Darwin.  Now  the  shell  of 
a  sessile  Cirripede — e.g.  Balanus^  tho  "  Acorn-shell,"  which 
bears  a  distant  resemblance  to  a  nainiaturc  jelly-mould  — 
though  very  complex  in  composition,  and  having  at  first  sight 
not  even  the  remotest  resemblance  to  that  of  a  Lepaa,  will  be 
heat  understood  by  taking  as  a  key  that  of  PoUicipee,  the 
oldest  known  genus,  "  from  which,  iu  one  sense,  all  ordinary 
Cinripedes,  both  sessile  and  pedunculate,  seem  to  radiate." 
If,  then,  this  form  be  taken  as  a  standard  of  comparison,  tho 
humology  of  the  several  parts  in  sessile  and  pedunculate  Cirri- 
pides,  according  to  Darwin,  "  admits  of  no  doubt."  These 
n-Iations  of  homology  may,  I  think,  be  roughly  indicated  by 
imagining  a  pedunculate  Cirripede  in  the  podtiou  of  a  stranded 
Ijoat,  i.e.  keel  downwards,  drri  consequently  uppermost,  and 
the  carina  and  the  several  accessory  factors  (such  as  we  hav* 
in  PoUicipes)  excluding  of  course  the  scuta  and  terga — to  grow 
up  and  around  the  animal,  encircling  it  as  the  outer  wborls  of 
the  perianth  do  the  petaloid  stamens  of  the  flower  of  the 
water-lily,  while  the  two  pairs  of  excluded — in  a  different 
sense  included — elements  are  left  to  form  small  trap-doors,  at 
it  were,  for  the  protection  of  the  upper  open  end  of  the  trun- 
cated cone  thus  formed. 

Lot  us  now  investigate  the  internal  anatomy  of  a  Cirripede. 
Having  taken  a  Lepas  and  seciu-ed  it  with  pins,  keel  downward*, 
to  a  loaded  cork,  submerged  beneath  a  stratum  of  spirit  or 
water,  we  shall  find  our  boat  covered  over  at  the  sternal  half 
by  a  thick  membrane  passing  from  gunwale  to  gunwale  (**oc- 
cludent  margins  ")  of  eitlier  ectiium,  while  at  the  other  end  it 
is  open  for  the  free  play  of  twelve  rowers — the  ctrrt — who 
like  gatley-slaves  sit  two  on  a  bench,  but.  far  too  crowded,  up  In 
the  bows.  "  Qu'est-ce  done  que  Ton  fait  dans  cette  gal^f" 
Having  carefully  divided  the  mfmbrano  which,  like  a  hal^ 
deck,  covers  the  stem,  we  come  across  a  strong  traoevene 
thwart,  the  ndductor  ecutuntm  musclf.  After  severing 
■*""       m«of  tho  jwints  of  its  attachment,  we  i 
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turn  over  one  of  the  sides  of  our  galley,  and  thus  expose  its 
crew  and  their  freight. 

The  bulk  of  the  somewhat  globular  body,  which  nearly  fills 
it«  boat-shaped  receptacle — called  technically  the  capitulum, 
and  is  invested  by  a  loose  membranous  "  sack  " — is  composed 
of  a  thorax,  which  supports  the  cirri,  and  of  a  special  enlarge- 
ment, the  proBOTna,  which  contains  the  stomach.  The  mouth, 
which  will  be  found  in  front  of  the  first  pair  of  cirri,  is  armed 
with  a  paired  series  of  organs  of  mastication — mandibles, 
m&zillEe,  and  their  palps — collectively  termed  tropki,  and  leads 
into  a  short  cesophagus,  which,  in  turn,  communicates  with  a 
capacious  globular  stomach.  The  food,  consisting  of  minute 
crustaceans,  is  wafted  towards  the  mouth  by  the  cirri,  and  is 
there  seized,  but  not  tritiirated  by  the  trophi.  After  the  juices 
have  been  absorbed,  the  rejectamenta  are  let  out  at  the  anus, 
wrapped  up  in  an  epithelial  cac^o  of  the  stomach.  Darwin  believes 
that  Lepas  can  throw  up  food  iriu  the  a^sophagus.  The  stomach, 
which  sometimes  has  a  pair  of  blind  sacs  {cceca)  appended,  is 
covered  with  a  dark  glandular  mass,  possibly  exercising  the  func- 
tion of  a  liver,  which  commuuicates  by  large  openings  with  its 
interior.  The  interior,  which  is  somewhat  wide  at  its 
commencement,  makes  a  sharp  tium  upon  the  stomach,  and 
after  running  along  the  dorsal  aspect  (i.e.  beneath  the  carina) 
of  the  animal,  and  decreasing  gradually  in  calibre,  ends  by 
an  oval  opening  in  the  very  rudimentary  abdomen.  The  cirri, 
of  which,  as  juat  stated,  there  are  six  pairs,  consist  each  of  two 
long  elegantly  curling  arras,  rami,  fringed  with  hairs,  and 
supported  on  a  common  pedicle.  At  the  bases  of  the  first  pair 
may  be  seen  certain  filamentary  appendages,  which  have  been 
supposed  to  act  as  gills;  but  this  is  doubtful,  as  in  many 
Cirripedes  they  are  quite  absent.  Moreover,  the  mere  surface 
of  the  body  and  of  the  "  sack  "  seems  to  suffice  for  respiration. 
Coiled  up  between  the  last  pair  of  cirri,  but  much  longer  than 
the  longest  of  any  of  these  appendages,  lies  a  whip-like  organ, 
the  penis,  at  whose  liase  the  anus  opens. 

All  Cirripedia,  with  some  exceptions — viz.  certain  species  of 
Ibla  and  Scalpdlum. — are  hermaphrodite ;  some  species,  how- 
ever, of  the  genera  just  cited  have  their  masculine  energies 
reinforced  by  parasitic  males,  which — from  their  not  pairing  with 
the  opposite  ses,  but,  mirabile  diclu,  with  hermaphrodites — 
Darwin  has  termed  "  complemental  males."  ■  At  fig.  10  one  of 
these  "  cavalieri  serventi "  is  shown  in  situ.     The  peduncle  is 

"  "  We  look  in  vain,"  HftjB  Dnrwin,  "  for  luiy,  as  yet  known,  analo^us 
the  animal  kingdom."     None  of  the  Bnlanidtx  hare  these  "  comple- 
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"  g'^'^^'^  with  an  inextricable  mass  "  of  braccbiiig  ovarian  tubes, 
fiUed  with  immature  ova  and  a  granular  matter.  These  arc 
gathered  together  into  two  main  ducts,  which  run  on  either  dde 
in  the  peduncle  to  join  two  glandular  maaaeB  of  an  orange  colour, 
and  of  the  thinness  of  a  wafer,  described  by  Darwin  as  **  gut- 
formed  bodies,"  which  embrace  the  stomach.  These,  whidi 
were  believed  by  Ciivier  to  be  aali\'ary  glands — organs  which 
have  no  existence  in  the  Cvrripedia  —  are  ovaries.  Sinoa 
these  important  glands  have,  oddly  enough,  no  oviducts,  how 
do  the  ova  get  int\)  the  "  sack '  of  the  animal  ?  Just  be&rs 
the  Cirripede  changes  its  coat  ("  Exuviation  "),  which  it  doe* 
frequently,  being  a  "  very  growing "  animal,  the  ova  html 
&om  the  tubes  in  the  peduncle,  and,  after  being  carried  along  tbo 
iDfiin  "  lacuna,"  which  serves  for  the  ciradation  of  the  b]ood,arft 
collected— how  ?  it  ia  not  known — in  the  cellular 
imderlying  the  body-"  sack."  Eventually  the  ova, 
by  a  modification  of  the  corium  into  two  "  lamella?, 
adherent  to  certain  "  ovigeroua  frcEoa,"  which  are  a  pair 
folds  of  skin  depending  inside  the  Back  on  each  side  of  tlwi 
attachment  of  the  body.  Now  these  folds,  though 
Bpecialiaed,  serve,  together  with  the  whole  surface  of  the  bodf 
in  these  gill-leas  Cirripedes,  for  respiration  ;  but  in  the  searitOi 
forms  their  homologues,  in  the  shape  of  a  much-folded  mcnn* 
bnine  communicating  with  the  circulatiug  channels  and  having 
no  "  ov^erous "'  function,  were  held  to  be  gills  by  ProfoBBOt 
Owen.  Here  is  a  remarkable  instance  of  the  **  TtansitioD  of 
organs,"  for  Darwin  has  no  doubt  "  that  the  two  little  folds  <t. 
skin,  which  originally  served  as  ovigerous  troena — bat  wluah. 
likewise  very  slightly  aided  the  act  of  respiration — have  bea 
fpradually  converted  by  natural  selection  into  branchiae,  simply 
tiirough  an  increase  in  their  size  and  the  obliteration  of  thair 
adhesive  glands.  If  all  pedunculated  Cirripedes  had 
extinct — and  they  have  already  siiQ'ered  far  more  extinetioa 
than  have  sessile  Cirripedes — who  would  ever  have  imagined 
that  the  branchia)  in  this  latter  family  had  originally  exi '  ' 
as  organs  for  preventing  the  ova  from  being  washed  out  of 
sack?" 

No  heart  has  been  discovered  in  any  of  the  Cirripede*.    '.— 
blood  circulates  in  lacuna;  or  channels  not  deGned  by  <ii<tin**' 
walls,  the  principal  one  of  which  has  a  kind  of  valve  ta  ] 
vent  regurgitation  of  the   blood   into   the  body  during 
contraction  of  the  peduncle. 

The   nervous  system  ordinarily  consists  of  a  cbaia  of 
ganglia,  or  nerve  centres,  from  which  nerves  radiate.    T** 
of  the^e  become  fused  together  in  Poliicipee,  and  in  ■obm  <i( 
'easile  Cirripedes  the  concentration  proceeds  as  Eur  M 
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be    ol^tory   and    acoosde   m    taatOm^   kne   1 

at  the  bases  of  the  outer  "■^''W*  aad  fait  pair  of  cxm  « 

tively.  

A  brief  outline  of  the  eailiec  pboae*  of  tfce  life  of  a  Qiripede 
most  suffice.  In  tbe  jelk  of  tta  onan  ■n^imiililiiiii  is  oom- 
plete,  but  there  is  no  piimitir«  Igaad — a  point  in  which  it 
differs  from  that  of  a  crab  or  lofagter,  which  are  accoidingly 
placed  ia  a  separate  sub-claaB  by  Fritz  SluUer.  The  lan'a 
{NaupUus),  on  emergence  frcMB  the  egg,  passes  tbrottgh  thnw 
atsgee,  each  of  which  is  farther  modified  by  a  sert««  of  moults 
^^before  that  it  arrives  at  the  adult  condition  and  has  "settled 
^HBown"  permanently.  This  Saupliu*  form — -'the  extreme 
^RoDtpost  of  the  class,"  as  Fritz  Miiller  terms  it — varies  ao  little 
ID  all  the  divisions  of  the  Crustacea,,  be  their  repreaontativos 
ever  bo  unlike  when  adult,  that  in  the  six  orders  stlucted  and 
figured  for  comparison  by  Haeckel,  "no  greater  difforenco  " — 
as  he  weU  observes — "can  be  detected  than  in  six  diflnrent 
'good  species'  of  a  genus."  I  have  figured  iu  tlie  plato  two 
instances  (figs.  7,  8)  of  this  "common  family  form  of  nil 
CniBtaceans"  (gemeinachaftliche  Stamraform  allcrKri^bso),  and 
of  their  far  more  differing  forma  (fign.  fi,  9)  wlifln  niiiilt. 
The  organs  which  undergo  the  moat  curious  trtiiiwfiirmatioaa 
while  the  Nanplius  is  passing  through  its  three  iiUguB  arc  it* 

teyes.  In  the  first  st^e  there  is  ouly  a  Hiiiglu  airnjilo  oyo, 
nosaibly  formed  by  the  confluence  of  two,  in  tli«  normal  puMiUon 
fm  the  front  of  the  head ;  but  in  thw  succeeding  utago  Hih 
lorgan  is  doubled,  but  the  two  eyes,  as  yet  iimple,  have  «)iifted 
their  position  backwards.  In  the  third,  or  puj«l  iit«g«,  the 
eyes  remain  in  the  same  phicv,  but  liave  m**  iiocomo  Urgd 
and  compound ;  while  in  the  hwt,  or  tnaUutf  otagv,  th«-y  liwva 
not  only  moved  sonu  way  i>o«teriorly  a^fUi  )«il  liavL-  acfuully 
become  again  simp!';  and  miu^ti',  Wipg  cjth'-r  cijuOm-w*.  «• 
in  Lepas,  or  (airly  far  »j*rt,  a*  io  HidmiMa.    flu.-  bi/>a  iu  it* 
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nilly,"  owing  to  the  Becretion  from  a  pair  of  cement-glands  in 
the  neighbourhood  of  the  stomach — the  future  ovaries,  ta 
fact — which  runs  along  ducts  to  the  antennal  sucking-discs. 
Iq  couiae  of  time  the  antennae  atrophy  and  the  animal  becomes 
permanently  fixed  by  the  "  setting  "  of  the  "  marine  cement."' 
In  the  sessile  Cirripedea  the  Bystein  of  cement-glanda  is  very 
complex,  for  at  each  period  of  growth  new  organs  are  formed, 
vhile  the  old  glands  are  preserved,  though  now  functionless, 
adherent  to  the  basis  of  the  shell. 

The  homologies  of  the  Cirripedes  with  the  typical  form  of 
the  Crustacean  class,  of  which  it  is  a  member,  will  be  indicated 
by  comparison  of  figs.  6  and  5.  Out  of  the  twenty-ona 
" secondary  aggregates,  called  segments  or  somites" 
the  language  of  Herbert  Spencer — which,  distributed  in  seveni 
equally  among  the  head,  thorax,  and  abdomen,  go  to 
the  perfect  Crustacean,  the  adult  Lepax  possesses  no 
seventeen,  which  are  disposed  thus : 

Peduncle  (bearing  a  pair  of  eyes,  a  pair  of  antennae,  and,  ui 
early  Navplius  stage,  an  additional  pair}=  3  somites, 

Trophi  of  mouth   (consisting  of  mandibles,  maxilla,  and 
outer  maxillfe,  in  pairs)=3  somiteis. 

Thorax  (bearing  six  pairs  of  cirri)=6  somites. 

Rudimentary  abdomen=3  somites. 

But  this  only  makes  15  as  a  total,  and  if  the 
somites  present  are  the  sis  posterior  segments,  there  must  be  tw 
lacking  between  the  out«r  maxillae  and  the  first  pair  of  thoTBcdi 
legs.  Now,  luckily,  these  missing  members  will  he  found  is 
ProteolepoB,  in  which  every  segment  in  the  body  is  "  as  distisd 
as  in  an  Annelid."  * 

There  is  a  curious  and  aberrant  group  of  Crustaceans,  tenn 
Rkizooephala,  which  live  not  only  on,  as  harmless  "ooi 
mensals  " — to  use  the  language  of  Van  Henedea—  but  by,  a! 
in  their  ♦'  host,"  generally  some  hermit-  (Pagiinte)  or  other 
genus  of  crab  {Porcdlanu«)y  from  whose  abdomen  they  pn^ect 
like  sausage-shaped  excrescences  filled  with  ova.  Into  sucb' 
BhapeleSB  creatures  the  comparatively  shapely  Oirripeda  m 
converted,  suggests  Fritz  Midler,  by  *'  natural  selection.' 
Now  certain  Cirripedes  are  in  the  habit,  as  has  been  previao^ 
stated,  of  fixiug  upon  living  animals.  Suppose,  then,  at  a 
primeval  epoch,  ^uch  an  one  had  adhered  to  the  soil  abdoDUB 
of  a  hermitxrab,  and  that  the  cement-ducts  in  the  pcidiwdoi 
instead  of  keeping  to  the  surface,  bad  penetrated  the  bodT  <^ 

*  See  furtber  an  arliclo  oB  "  The  L-ibster,"  by  Mr.  St.  Ototf^t  IQnrt, 
F.R,S.,  in  the  Poppiak  Suiekdb  Review,  Oct  1808, 
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the  luckless  host.  This  would  be  beneficial  to  the  future 
parasite,  aa  securing  a  better  hold ;  and  variations  in  this 
direction  would  consequently  be  preserved  as  advantageous. 
As  soon  as  the  ducts  had  penetrated,  an  osmotic  interchange  of 
fluids  woidd  take  place,  the  balance  of  benefit  being  against  the 
"  host ; "  and  since  this  source  of  nourishment  would  he  more 
constant  than  the  somewhat  precarious  livelihood  casually 
gotten  by  the  waving  cirri,  the  latter  organs,  together  with  their 
neighbours,  the  trophi,  finding  their  "  occupation  gone,"  would 
in  time  atrophy,  while  the  quondam  cement-ducts  would 
become  nutriferous  rhizomes.  Those  Cirripedes  having  a 
constant  means  of  subsistence  would  he  better  off  than  their 
lees  fortunate  relations  who  still  kept  on  "  living  from  hand  to 
mouth,"  and  would  outstrip  them  in  the  "struggle  for  ex- 
istence." Protected  by  the  abdomen  of  its  Porcellanua  host, 
or  by  the  lodging  "  annexed  "  by  the  hermit  Pagurus,  it  would 
gradually  leave  off  its  calcareous  coat  and  become  at  last 
"only  a  soft  sack  filled  with  eggs,  without  limbs,  without 
mouth  or  alimentary  canal,  and  noiuished,  like  a  plant,  by 
means  of  roots,  which  it  pushed  into  the  body  of  its  host. 
The  Cirripede  had  become  a  Rbizocephalon."  '  The  AjidasTtui 
aqualicola,  which  lives  upon  sharks  in  northern  seas,  repre- 
sents the  halfway  stage  of  this  transformation.  Here  the 
shell-lesR  teat  is  supported  on  a  peduncle  which  is  beset  with 
hollow  filaments  which  "  penetrate  the  shark's  flesh  like 
roota."  On  the  other  hand,  the  cement-glands  are  absent, 
the  parts  about  the  moiith  minute,  and  the  cirri  destitute  of 
bristles. 

Having  begun  the  article,  now  concluded,  with  myths,  we 
bring  it  to  a  close  with  "  matters  of  fact ; "  but  we  think  that 
it  will  be  conceded,  that  sometimes  "  hard  facts "  and  even 
scientific  speculations,  are  no  less  strange  than  fiction  and  the 
wildest  flights  of  fancy. 
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EXPLANATION  OF  PLATE  CIV. 

Ffom  a  drawing  taJcen  *  fram  the  iroodcnt  in  CiupUr : 
Sir  John  MsoDdevile's  "  V'ciage."    Tku  should  b«  i 
with  tbe  woodcut  t  at  p.  388,  bonowed  br  Pnf.  Mu  kiOat 
frora  Oenide's  "  Herball." 

Taken  ttcm  6g.  3  of  a  plat«  in  the  "  Pfail.  Ttwu.,"  Keom- 
pnnjing Sir  Bobert  Monve  " ReUtion coneeninf  Banuctea.' 
This  «eeiiia  to  supply  a  link  between  the  mrthical  epoch,  at 
repiesentad  b;  Geraide's  fi^re,  and  that  of  fact,  a*  npr»- 
Hot^d  by  the  rollowing  diagram. 

Diagram  of  the  eapihUim  at  a  Ltpat,  ahffaiiig  the  relstiooa  of 
the  vHrioua  factors  of  the  shell,  redoced  and  modified — e^. 
by  tuming  it  upnde  down,  for  bettM  comparison  with  fig.  3 
— &oin  DarwiD'a  figure  (fig.  1)  at  p.  3  of  his  Monograph  m 
^^Lepadidie.  (c)  Carina.]  (t)  Teignoi.  {tei)  Seatom. 
(h  0  Upper  Latus.  U  e  r)  Subcarina.  (f  i)  Cariiia]  I^tna. 
iiml)  Infra-median  Utoa.  (r  0  fioatMl  Utns.  (tr) 
Suhrostruni.    <r)  Roatmm. 

Drawn  by  the  author  from  a  specimen  belonging  to  the  L'ni- 
Teraity  Muaeum,  Oxford-  The  bottle  containing  it  ia  thna 
labelled: — " Conchoderma  HmUeri,  ou  eanfaot  ot  a  crab 
from  Amoy.  The  eye  i«  rituated  in  thia  tpeciee  on  the  oral 
aide  of  the  adductor,  the  revena  of  its  potttion  in  X^na." 
On  the  right  tide,  three  of  the  Cirripedea  are  ui  »Uu,  wlule, 
on  the  kft,  only  one  out  of  two  originally  adherent  remains, 
the  position  of  its  former  neighbour  being  indicated  by  a 
Bcar-like  pit  in  the  carapace  of  the  crab. 

Modified  from  woodcuts  in  Darwin's  "  Monograph  of  the  Cim< 
pedia,"  Ulustrating  the  homologies  between  this  group  aa 
represented  by  a  Lepai  (fig.  6),  and  the  Cmxtaceo,  as  repre- 
aented  by  one  of  the  Slomapmla  (Bg.  5).  Thoae  "  somites  " 
of  the  Crostacean  body,  which  are  present  in  the  Cirripede, 
are  coloured  dark,  those  being  merely  left  in  outline  which 
have  no  representative  in  the  latter  group,  (p)  Peduncle, 
(e)  Capitulum.  {or)  Cirri,  (b)  Eye.  (n)  Antennfe.  (cp) 
Carapace. 
Reduced  and  modified  from  figuiee  in  Tafe.  viii.  ii.  of  Prof. 
Hflckera  "NatiirlJche  Schopfimgsgescbichte,"  Fig.  7  is  the 
larval  form  (A'aitpliui)  of  a  Lepai,  such  as  may  be  conve- 
niently represented  by  the  preceding  figure,  while  figs.  8,  8 
respectively   illuBtrata   the   NaupUiu   and  adult  BlAge  of  a 
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*  By  kind  permission  of  Mesata.  Fllja  and  White,  the  pubUshera. 

t  Kindly  lent  by  Mesars.  Longmane. 

X  Made  up  of  three  factors  in  fossil  species  of  Scalpelimi 
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Crustacean  proper  (Cyolopd).     The  main  object  of  these 
figures  is  to  demonstrate  the  fact  that,  however  disainular  in 
their  adult  forms  may  be  the  representatiTes  of  the  various 
divisions  of  the  Crustacean  stock  (''  Stammform  "),  they  have 
a  striking  similarity,  making  allowance  for  differences  in 
minor  particulars,  in  their  larval  stage. 
Fie.  10.   ''  Complementary  male  "  of  Scdlpdkmi  Vtdgare  attached  over  fold 
in  ''  occludent  margin  "  of  the  Kutum  of  the  hermaphrodite. 
Reduced  and  modified  from  fig.  37,  tab.  x.  of  Cams'  ^  loones 
ZootomiciB,"  taken  from  fig.  9,  pL  v.  of  Darwin's  mono- 
graph,   (o)  Orifice  of  sack  of  male,    (p)  Spinous  projectiani 
above  the  rudimentary  valves,    (c)  A  transparent  border  of 
chitine — supporting  long  spines^which  forms  a  border  to 
the  ''  occludent  margin  "  of  the  scutum  of  the  hermaphro- 
dite,   {d)  Depression  for  the  adductor  acutarum  muscle  of  the 
hermaphrodite. 

At  the  top  of  the  figure  are  represented,  as  seen  through  the 
whole  thickness  of  the  animal,  the  prehensile  larval  antenna. 

For  comparison  with  the  above,  see  the  figure  of  the  male  of 
Scalpellum  refftum,  given  in  one  of  Prof.  Wy ville  Thonuon'i 
'<  Notes  from  the  Challenger,**  in  <<  Nature,"  August  Sa 
1878. 
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REVIEWS. 


AMERICAN  RECORD  OF  SCIENCE.* 

TIIE  AmprinuiB  are  atteniptinK  in  tbeir  own  country  what  has  been 
attempted  witli  the  inaat  eignal  failure  in  tiiis.  Tliej  are  trying 
to  publish,  with  successful  results,  on  anniial  work  recaidin^  the  progress 
made,  not  only  at  home,  but  thcoufrhout  the  entire  world,  in  the  whole 
field  of  aftientific  research.  The  only  book  of  the  kind  which  our  own 
litemtare  posBesaea  u  that  production  which  is  known  as  the  '■  Year-Book 
of  Facts,"  A  Tolume  which  we  need  hardly  add  is  absolutely  worthless  as  a 
•ciantific  record.  The  present  American  work  u  g^t  up  on  a  larger  scale ; 
and  is,  so  for  aa  selection  of  paragraphs  is  concerned,  edited  with  a  certain 
selective  skill,  which  renders  it  much  more  valuable  aa  a  scieuttGc  volume. 
Bat  in  saying  this  we  are  giving  it  all  the  praise  within  our  power.  For 
most  assuredly  it  is  unrepresentntivo,  as  of  course  eiery  such  volume  must 
be.  It  is,  OS  a  matter  of  course,  interegtiug  to  the  mere  "dabbler"  in 
■dence ;  and  we  doubt  not  there  are  sufficient  of  this  class  alone  in  .America 
to  render  its  publication  successfu! ;  but  as  a.  purely  scientific  book  it  has  no 
real  value  whatever.  Let  us  take  an  example  in  order  to  prove  the  force 
of  what  we  say.  Chemistry  alone  is  not  one  of  the  moat  widely  diffused 
branches  of  knowledge,  yet  the  monthly  journal  which  b  published  by  the 
"Chemical  Society," and  which  consists  almost  exclusively  of  condenned 
paragrapba  showing  the  work  that  is  being  done,  would  in  two  of  its  num- 
bers fully  equal  in  bulk  the  present  volume.  That  is  to  say,  the  progress  of 
chemical  science  alone,  in  a  single  year,  would,  if  recorded,  occupy  six  times 
the  Fpace  that  is  covered  by  the  present  worlt.  When,  then,  vre  take  the 
numerous  other  branches  of  science  into  conuderation — such,  for  instance,  as 
Anatomy,  Physiology,  Botany.  Zoology,  Geology,  Paheontology,  Mineralogy, 
Physics,  Mechanics  theoretical  and  practical.  Astronomy,  Ethnology, 
Meteorology  and  Microscopy — we  see  how  utteriy  impossible  issuchabookas 
the  present  one  if  it  really  be  intended  as  a  record  of  science  for  the  scien- 
tific worker.  If,  on  the  other  hand,  it  is  addressed,  as  is  our  own  brief 
Kummary,  to  the  man  of  general  scientific  tastes,  then  we  must  regard  it  as 
n  very  eicallent  volume;  and  most  probably  it  is  in  this  light  that  the 
«ditor,  Mr.  Spencer  F.  Bnird,  views  the  work.    Examined  under  this  aspect 


"  '■  Annual  Record  of  Science  and  Industry,"  for  1872.  Edited  by 
*""•— r  F.  lS«urd,  with  the  Assistance  of  Eminent  Men  of  Sdenccb  Naw 
Huper  Brothers,  1673. 
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the  book  proves  n  most  inttreslinp  one  ;  the  recorda  are,  in  most  i 
up  to  date — though  in  nfew  this  is  not  to — And  iu  geoeml  ore  well 
Moreover,  the  work  is  well  got  up,  aod  printed,  conxldering  it<  AiaerU 
ori(pn,  in  very  good  cIphf  type.  We  fancy  the  editor  does  not  «w««  I 
'*  Monthly  MiCToscopicnl  Journal,''  as  he  records  Dr.  Hudson's  iliscoTeiT 
I'etlalion  mini  aa  being  &  novelty  taken  from  sq other  juuninl ;  whereu, 
hifltologicul  readers  are  aware,  this  rvry  singular  and  interesting;  rotifer  « 
described  nearly  a  year  earlier  by  Dr.  Hudson  in  a  cuminiimoition  to  1 
"Monthly MicroscopicalJournnL"  WeobaervenUothat  in  theReportoft 
Royal  Commissioa  on  Scientific  Education,  the  critic  confoiuids  the 
with  the  members.  Withal,  the  book  is  inloresting  and 
wish  it  every  euccesa. 


TYNDALL'S  AMERICAN  LECTCRES.' 

PROFESSOR  TY.NDALL  is  certainly  the  riehnbolu  of  England,  if  m* 
somethiog  better  sUll,  We  have  ofwn  had  to  give  him  what  di"  " 
appear,  to  those  ignorant  of  the  man,  unseemly  praise,  but  whioh  wa  I 
we  were  thoroughly  honest  in  awarding.  And  often  all  our  encoiuiaiiia^ 
modest  indeed  when  contrasted  with  tho«e  ebullitions  of  tudm  whici  ji 
American  brethren  haTe  very  recently  indulged  in.  Dr.  Tyndall  Iiae  mod 
to  electrify  them,  and  we  do  not  wonder  at  tbeir  tendering  bim  the  higbad' 
praise,  for  now  in  the  work  before  us  we  can  see  tbe  reason  of  it  olL  Uttt 
is  a  book  which  gives  the  words  in  which  the  Kuglish  lecturer  indulged,  vA 
we  cannot  wonder  that  the  various  audiences  which  he  addressed  n 
nigh  enraptured  with  their  speaker,  For  assuredly  it  would  be  im 
to  find  withtu  our  language  a  work  in  which  more  eloquent  worda  an  ■ 
ployed  to  detail  more  striking  facts,  and  withal  are  addressed  to  an  andioi 
essentially  unsclenlitic  it  its  character,  and  which  can  yet  apprecial<^  H 
a  very  intense  degree,  the  wonders  and  the  beauty  of  the  prindplea 
forth. 

We  know  of  no  work  in  the  whole  range  of  natural  philosophy  whM 
deals  with  its  subject  in  such  dear  and  incisive  worda  as  tlio  present  oue; 
and  furthermore  we  find  in  it  the  diiBculties  of  optics  explmued  in  a  A 
which  for  clearness  and  intelliglHlity  standa  unrivalled.  Weiuav  point  t» 
one  or  two  portions  of  the  work,  in  which  the  style  tsiungular]y  lucid.  As^ 
in  the  first  place  we  may  take  that  portion  in  which  its  author  wdctH 
explain,  to  a  popular  audience,  the  exact  nature  of  dilFraclion.  Thii  I 
an  exceedingly  difRcult  matter  to  make  people  comprehend,  bat  we  thU 
Dr.  Tyndall  has  happily  succeeded  in  making  it  understood.  Wa  m 
not  follow  bim  in  his  explanation,  for  it  would  take  us  loo  far  tad  Wii 
occupy  too  much  space;  and  therefore  we  leave  it  for  the  readat  hinwfl 
But  what,  for  instance,  could  bo  ampler  than  the  passaj^  in  which  11 
Tyndall  uxploins  the  error  of  the  mighty  Nenton.    "NcwtOD,"  Iw  gq 


*  "  Six  Lectures  on  Light,"  deliTerod  in  America  b  167^-1673.  Bj  J* 

landau,  LL.D.,  Y.Y.A.,  Prufusaor  of  Natunl  I'hilosophy  in  Ui«  B9| 

tution.     Londou;  'LQa^m>aa,'USk%. 


f 


hevtetts.  403 

"who  was  familkr  witli  the  idea  of  an  ether,  and  who  introduced  it  in 
•Mne  of  hia  irpcculntiona,  objected,  as  already  «tAted,  that  if  light  conMXted 
of  waves,  ahmlows  could  not  exist :  for  that  the  waves  would  bend  round 
the  edges  of  opnquo  bodies  and  nutate  the  ether  behiod  them.  He  was 
right  in  affirming  that  this  beodiiig  ought  to  occur,  but  wrong  in  supposing 
that  it  do«s  not  occur.  1'he  bending  is  resi,  though  in  all  ordinary  cases  it 
is  masked  by  the  HCtion  of  interfetvnce.  This  inflectioo  of  the  light  receives 
the  name  of  ditTraction." 

On  all  other  branches  of  tbo  important  subject  on  which  he  has  lectured 
tbc  matter  and  manner  of  delivering  it  is  the  same,  and  we  might  cboM 
maoj  quolittioDs  if  space  pennitled.  But  we  must  conclude  witb  one  more 
eicerpt.  It  U  upon  the  subject  so  often  of  late  jears  iUustrated  by  Dr. 
Tyndall,  in  his  Institution  lecturea — the  identity  uf  boat  and  light  in  tbeir 
mode  uf  passage.  "  Perhaps,"  s&ya  he,  "no  experiment  mora  conclusively 
provea  the  eubstanttnl  identity  of  light  and  mdiant  beat  than  the  formation 
of  invisible  beat-images.  Employing  the  mirror  already  used  to  ruse  the 
beam  to  its  highest  state  of  concentration,  we  obtain,  rs  is  well  known,  an 
inverted  image  of  the  carbon  points  formed  by  the  li^ht  rays  at  the  focus. 
Catting  off  the  light  by  the  ray-Ulter,  and  placing  at  the  focus  a  thin  sheet 
of  platinized  platinum,  the  invisible  rays  declare  tbeir  presence  and  distribu- 
tion by  stamping  upon  the  platinum  a  white-hot  image  of  the  carbons.''  A 
serias  of  illustrations  show  at  a  glance  the  mods  in  which  this  iutereating 
experituent  is  conducted. 

The  author's  remarks  on  Fraunbofer's  lines  are  also  full  of  interest  and 
inatniction,  hut  we  cannot  go  into  the  subject.  His  concluding  lecture  b 
an  eloquent  peroration,  and  must  have  mightily  charmed  his  audience.  To 
the  tavant  it  seems  to  us  that  not  the  leaat  valuable  part  of  the  work  will 
be  the  quotations  from  Lord  Brougham's  attack  on  Young,  and  Young's  able 
aod  masterly- written  defence — of  which  we  leam  with  sorrow,  from  bis 
bii^rapber's  sketch,  that  only  a  single  copy  was  sold.  Altogether  we  have 
been  fascinated  by  this  work  of  Dr.  Tyndall's,  and  we  doubt  not  that  its 
readers  will  be  vast  iu  numbers  on  this  eide  of  the  Atlantic  and  the  other. 


NICOL'S  MINERALOGY.' 


HA%'TNG  passed  through  a  first  edition,  this  book  has  now  a  second  time 
come  before  the  public,  and  in  our  opinion  it  is  much  improved  in  its 
new  guise.  Doubtless  there  are  not  n  few  who  will  object  to  the  system  of 
dasaificAtion  adopted  by  the  author,  some  fancying  the  crystal! ograpMcal 
the  only  method,  while  others  as  strongly  uphold  the  plan  which  is  based 
on  the  chemical  composition.  But  it  seems  to  us  that  the  author  haa 
kdopted  a  wise  course  in  his  elTort  to  steer  between  the  two.  And  we  iancy 
his  mode  of  arranging   minerals,  while    it  is  by  no  means  complete,  ia 


*  "  Elements  of  Slineralogy,"  containing  a  General  Introduction  to  the 
Science,  with  Descriptions  of  the  Species.  Bv  James  Nicol,  F.R.S.E., 
F.O.S.,  Professor  of  Natural  History  in  the  Univeiuty  of  Aberdeen.  Snd 
Edition.    Edinburgh  :  Black,  1873, 
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nevertheless  the  only  sjBtem  which  can  be  followed  in  the  present  state 
our  knowledge.     We  note  qIm  thnt  the  preaont  edition  has  been  impro' 
in  variouB  inatancea  h_v  Additions  from  the  recently  edited  works  of  XBOmi 
and  in  the  more  rhemiual  department  by  emendations  fioin  the  writingi 
R«inmelBbet^,  in  the  formube  of  Tarious  spedes.    In  regard  to  the  chei 
constitution  of  several  of  the  minerals  we  could  have  wished  to  see 
ohsnges  introduced ;  but,  in  the  present  condition  of  chemical 'acienee,  wn 
Dotthink  that  the  authorb  so  much  to  blame  for  adherence  to  tbe  older  Tie«%l 
especiallj  aa  in  moat  cases  be  has  given  the  new  formulie  in  addition  to  lb* 
older  oneB.      The   book  is  exceedingly   well   illustrated,   a  pnjol,  in  oBr 
opinion,  of  considerable  importance ;  for  difficult  as  it  may  be  for  a  tyro  la 
recognise  a  apedea  by  reference  to  a  drawing,  it  would  be  absolutely  im- 
possible for  him  to  do  ao  were  he  to  attempt  it  without  the  aid  of  illuitn- 
tiona.    The  introductory  chapters  appear,  too,  to  give  the  be^nner  anpls 
informitlion  with  which  he  can,  if  he  baa  any  industry,  study  the  subject 
satisfactorily.     The  descriptions  of  the  different  minerals  appear  well 
in  but  a  few  instances  at  all  appronching  error :  in  one  case,  however,  m 
think  it  does  so — that  of  AnilaltuiCe,  whoso  colour  does  not  appear 
accurately  given. 


HALF-HOURS  LS  THE  GREEN  LANEa* 

A  BOOK  which  cannot  fail  to  please  the  young,  and  from  which  mii 
older  reader  may  glean  here  and  there  facts  of  interest  in  tli*  fisU  ft 
nature.  Mr.  Taylor  has  endeavoured  to  collect  those  facts  which 
to  be  recorded  daily  by  an  observant  country  gentleman  with  a  taibi 
natural  history ;  and  he  has  attempted  to  put  them  together  in  a  clear 
simple  style,  so  that  the  young  may  not  only  acquire  a  love  fur  the  iaiMlt 
gation  of  nature,  but  may  also  put  up,  by  reading  this  little  book,  an  io* 
portant  store  of  knowledge.  We  think  the  author  has  auccevdod  in  iit 
object.  He  has  made  a  very  interesting  little  volume,  not  written  thm 
the  heads  of  its  readers  as  many  of  these  hook*  are,  and  hu  haa 
care  to  have  moat  of  his  natural  history  observatioiiii  very  accunUt^ 
illustrated.  If  there  is  anything  in  the  work  which  we  mijiht  b«  indiMl 
to  object  til,  it  is  that  tendency  so  common  in  all  these  works  to  oaowrti 
capital  lesson  into  a  Uttte  sermon.  This  exhibits  itfelf  very  seldom  iodsaJ 
and  our  only  reason  for  noticing  it  is  the  decided  love  we  have  ta  d* 
writer's  works.  The  book  has  so  much  that  is  excellent  within  its  c 
that  it  seems  to  us  the  author,  in  following  in  this  too  well  beaten  tn 
deviatJnK  from  hia  course  without  a  neces^ty.  These  things  are  all  nif 
well  in  their  way,  but  we  think  are  not  to  be  expected  in  (icncnd  nitml 
liistory  books.  We  cannot  do  more  than  skim  over  the  iimny  c^utal  n^ 
jecta  which  the  writer  diecueaes  for  his  little  friends.  The  liijok  i«  ditiM 
into  ten  chapters ;  the  first  of  these  is  upon  a  tarn  side,  and  it  givM  U  M 
almost  poetical  sketch  of  a  picturesque  country  pond  side ;  thea  dona  lh( 


■  "Half-lumrain  tlw  Qreen  Lanes;"  a  Book  foraCountiT  StrolL  ft 
^  Taylor,F.L.STY.Qi.*S.    ■Usnim,-.'a«ri£«SsiK,\H-3. 
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<,  mollushs,  &e.,  of  tbe  tarn.  Next  we  litre  a  chapter  on  the  reptiles 
Id  tiuf  tara  aod  green  lanea.  Then  we  nre  treated  to  the  birda,  of  which 
there  are  some  excellent  woodcuts,  representing  tbe  kestrel,  the  sboTt«ared 
owl,  the  kile,  the  hobby,  the  heron,  the  kingfisher,  tbe  cnckoo,  the  ru^ 
the  fieldfare,  the  lapwing,  the  hawfinch,  the  bullfinch,  the  fliakiD,  the 
nuthatch,  the  jay,  the  sedge  warbler,  and  lastlj  the  goatsucker.  There  is  ft 
■ep&rate  large  woodcut  for  each  species,  and  this  part  of  the  book  seema 
admirable  indeed.  And  here  we  must  elep  aside  to  sat  a  word  for  the 
printers,  who  certainlj  merit  tbe  highest  praise  for  the  manner  in  which  the 
engravings  are  brought  out  i  nothing  but  the  greatest  care  could  have  pro- 
duced so  excellent  a  result,  and  we  think  that  infinite  credit  should  be 
awarded  to  Messrs.  Clowes  for  their  efibrts.  Next  in  order  to  the  birds 
come  the  butterSiea  and  moths ;  and  this  chapter  fui-nishea  us  with  soma 
Talaable  iUuatrations  of  that  wonderful  resemblance  between  certwn  butter- 
flies and  tbe  plants  on  which  they  rest — a  subject  which  me  are  glad  Mr. 
Tajlor  introduced,  for  there  are  many  facts  lo  be  yet  discovered  in  connec- 
tion with  this  wonderful  means  of  preserving  species.  Then  follow  the 
beetles  and  other  insectJi,  the  slugs  and  snails,  and  the  flowering!  plants,  all 
of  which  clinpters  have  special  points  of  interest.  But  it  appears  lo  us  that 
the  chapter  on  ferns,  rushes  and  grasses,  and  that  on  the  mosses,  fungi  and 
lichens,  will  fnmieh  tbe  young  reader  with  the  greatest  number  of  absolutely 
novel  facts.  "We  are  glad  to  see,  too,  thnt  they  are  amply  and  ably  illustrated. 
Indeed,  we  doubt  not  that  many  of  our  readers  will  hare  had  the  book 
themselres,  and  will  almost  be  angry  with  us  for  treating  it  so  biiefiy. 


THE  HOUSE  ^\E  LIVE  Df  AND  THE  CLOTHES  WE  WEAR.' 

THE  well-known  Munich  chemist,  Professor  Mm  Von  Pettenkofer — 
who^e  name  every  medical  student  is  familiar  enough  with — has  here 
fnvea  us  a  most  valuable  and  important  leason,  which  we  thank  Dr.  Augustus 
Hess  for  having  translated  into  English.  We  thank  the  editor  the  more, 
inasmuch  as  we  know  of  no  popular  work  in  English  which  has  rendered, 
in  such  a  clear,  forcible  and  comprehensive  manner,  the  very  first  and  most 
essentjal  duties  of  the  medical  officer  of  health.  The  book,  which  is  a  small 
one,  within  the  reach  of  all,  contains  the  substance  of  three  lectures  which 
were  delivered  before  the  Albert  Society  at  Dresden.  And  these  three  are 
npon  the  clothes  we  wear,  tbe  bouse  we  live  in,  and  the  soil  we  dwell  upon. 
But  what  will,  perhaps,  astonish  our  readers  not  a  little,  is  the  fact  that  the 
Society  before  which  Professor  Pettenkofer  delivered  his  addresses  is  one 
coropooed  exclusively  of  ladies,  whose  aim  is  the  training  of  elEcient  female 
tick-nurses.  I'urtber.  it  was  at  the  request  of  the  President  of  tbe  Society, 
no  leea  a  person  than  H.R.II.  the  Crown  Princess  Carola  of  Saxony,  that 

"  "  The  Relations  of  the  Air  to  the  Clothes  we  wear,  tbe  Housea  we  live 
in,  and  the  Soil  ws  dwell  upon."  Three  popular  lectures  delivered  before  the 
Albert  Society  at  Dresden,   by    Dr.  ilnx   \'on   Pettenkofer,   I'rofessor  o( 
Htpeneatthe  Untrersity  of  Munich.  Abridged  and  tronalated  by  Au^uatu^.  . 
B'em,  ilJf.    London  :  Thibner,  1673. 
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Profeesoi'  Pettenkofei  gave  the  three  lectures.  How  ndmirnble  an  iiu 
tion,  and  trhat  an  honourable  example  for  us,  the  leaders  of  We«t«ni  utUI 
zfltiou,  to  follow.  These  lectures  are  cot  meieJj  popuUr  expodtioru  of  ti 
aud  vell-knowD  facts,  but  they  are  a  series  of  facts  of  the  utmost  i]ti))Oitaiie| 
to  the  health  of  the  commmiity,  which  havn  been  turived  at  by  CM«fi( 
Study  of  the  hygienic  requirements  of  an  ordinary  man^ioD.  Of  the  tl 
portions  into  which  the  volume  ia  divided,  and  which  ore  all  of  e 
value,  one  portion  is  extremely  iateresling;.  ^Biiicnriana  who  faai 
any  study  to  the  subject,  are  aware  that  the  author  of  this  work  differs  frog 
many  able  men  in  hia  yiews  as  to  the  mode  in  which  cboIer&  ia  transmitted 
Water  is,  in  the  opinion  of  mnat,  a  cuitomacy  chnnnel  for  the  diffuMon  4 
the  cholera  poison.  He,  however,  stands  apart  by  essertiDg  that  the  poiafl 
ia  not  alone  transmitted  by  water,  but  that  soils  have  much  to  do  will 
its  conveyance.  We  do  not  any  that  we  outselvea  incline  towards  1 
theories  in  this  respect,  but  we  Eire  bound  to  eay  they  aiv  well  s 
by  various  careful  experiments.  Look  for  example  at  the  foUowing  ii 
genious  argument.  He  aaya,  pointing  to  an  apparatus  thbt  is  repreaent«d  ii 
the  book:  "You  see  thia  high  glass  cylinder,  with  a  smallor  glass  tnb^ 
inside,  open  at  both  ends.  The  cylinder  ia  filled  witli  )^vel,  and  the  gUfl 
tube  connected  with  a  manomelor  by  some  india^ubber  tubing.  As  torn 
as  I  blow  gently  on  the  upper  surface  of  the  gravel  ynu  see  the  liquid  ia 
the  manometer  moving.  The  motion  of  the  air  which  I  produce  acta  in  Iht 
first  instance  on  the  surface  of  the  gravel,  propagates  itself  throng  tb| 
some  to  the  bottom  of  ihe  cylinder,  enters  the  lower  end  of  the  tube,  ritat 
through  it,  and  through  the  tubing  into  the  nianotneter,  where  it  prenu  ca 
the  column  of  lit^uid  and  sets  it  in  niotion."  He  further  shows  ihu  tiM 
force  of  the  air  is  nearly  eulficicutly  strong  to  blow  out  a  candle  Thii 
experiment  goes  far  to  convince  ua  of  the  force  of  the  author's  view,  but  bt 
has  many  more  experiments  in  hand.  Indeed  bo  has  produced  an  axcelkiil 
little  work,  which  Dr.  Heas  has  done  well  to  translate,  nnd  has  jivrfolincd 
his  portion  of  the  work  in  a  n 


OEOLOGICAL  SURVEY  OF  INDIANA.- 

fPHIS  volume  contuns  the  results  of  tlie  Indiana  Survey  mtido  bj  Dili 
J-  State  geologist  and  his  Hssistonts  during  the  yenrs  1S71  and  I87S;  sail 
forma  the  third  and  fourth  Reports  on  the  geoln^iy  of  this  Stnte.  SooMtfl 
the  counties  of  the  State  have  been  fully  sun-eyed,  whilst  of  «lhen  mlj  >■ 
preliminary  examination  has  been  made.  Besidi^s  the  gHitogioU  str 
and  typogrepbicnl  features,  the  distribution  nnd  character  of  lh«  t 
economical  substances  are  also  given,  as  welt  as  tHbles  of  iho  nnolysMa 
calorific  power  of  coals.  The  catboniferouF  rocks  nnd  conl-mMKurM 
more  or  less  extensively  developed  in  I'erry,  IJuboiti,  I'arkc  and  Pika  on 
ties,  occasionally  covered  by  beds  of  gmvcl  and  gbiciiU  drift  and  other  in 

•  *' Geological  Survev  of  Indiana."     By  E.  T.  Cox.  Statfi  Oi 

ftttisted  by  rrotesBots  S.  V.'.(>\\ov\.,  U.C,  UoWw,  It  B,  U'lirder,  ami 
Letettc     IndianapoUe,  \i'% 
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-wiae,  in  chu  o^nmcai,  it  ii  «  Mngntar  and  iwiMubabk  taiwimtlMwe.  For  Aa 
book  i«  ninpl;'  an  enlarge  loologr,  to  whicb  has  been  added  a  wrtaia 
nmoont  of  ton  anent  the  audent  diicoTeiies  of  tbe  continents  uhI  island! 
whicb  DOW  fonn  our  globe.  FQilbennofe,  the  illustratiatis  are,  wilb  tb« 
exception  of  a  few  page-plate«,  of  the  woret  poedble  description.    They  an 


Tbe  Sea  and  ita  Living  'n'onden ; "  a  Popular  Aecoimt  of  the  Marr«h 
of  tbe  Deep,  and  of  the  I^ogreaa  of  Maritime  IHscoveTy,  from  the  KarliHt 
Ages  to  tbe  Present  Time.  By  Dr.  G-  Uartwig.  4th  edition.  I.ondon : 
Longmans,  1873, 
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B  true,  but  then  their  the  is  ridiculously  email,  for  i<i>  Ur^ 
a  book.  Just  imagine  t,  large  Svo.  irork  trith  illustmtioiia  of  the  ti  ' 
and  cod  vhich  bardly  exceed  on  inch  in  leogih,  aud  of  the  seal  aod  iralm 
vhich  we  almost  smaller,  if  auything.  To  be  Bare  tlie  plates  nn:  luuid- 
somdy  printed  in  Aleasrs.  Spottiewoode's  best  style,  bnt  then  tb^y  hart 
not  the  Bcien^fic  ioiportaace  which  necesaaril;  attaches  to  thf-  paiel;f 
zoological  engravings.  Wo  ri^ret  this  the  more  berausp,  though  the  txwk 
ie  really  full  of  interest,  it  is  not  of  course  a  toulogy,  for  the  deecripOond 
it  giren  are  utterly  tmworthy  of  any  BcieutiGc  Talue;  but  then  thev  i 
most  interesting  and  instructive,  and  in  some  cases  are  well  nigh  mnrvdlnu; 
Withal,  the  book,  though  writtyn  by  a  German,  is  exceedingly  well  com'' 
posed;  indeed,  in  some  of  the  passages,  it  is  infinitely  better  writtei 
nine-tenths  of  our  English  bookmakers  could  have  done.  We  think,  loa, 
the  author  hna  discharged  the  Inbour  of  bringing  up  the  work  to  the  pre*eiit 
state  of  science  with  some  degree  of  ability,  ills  clossitication  of  tha 
animals  is  ia  many  cases  in  accordance  vith  recent  systems ;  and  we  obaem 
that  he  hus  quoted  Darwiu  on  points  of  importance,  and  where  Darwin  ti 
really  tbe  most  worthy  Authority ;  aa  well  as  that  be  hoa  eudeatoured  to 
give  II  portion  of  the  recent  writing  on  tbe  subject  of  the  deep-sea  int 
gations  of  the  "  Porcupine."  All  this  is  right.  Tbe  accounts,  too,  i)f  As 
different  animals  are  interspersed  with  anecdotes :  aod  thungh  someof  ibaB> 
are  hardly  novel  to  the  render  of  this  class  of  literature,  they  will  all  ba 
nevertheless  rend  with  avidity  and  interest  by  the  young.  To  our  aioct 
the  most  exciting  portion  of  the  hook  is  that  which  relates  to  the  nianiibU 
excursions  and  the  bitter  euSeriogs  of  our  noble  ArcUc  expluren,  Thi) 
part  of  the  work  is  exceedingly  well  written,  and  few  csn  peruse  the  laM 
pages,  descriplive  of  the  wondrous  undertakings  of  Sir  Jninea  Ko«  tai- 
^  John  Frauklin,  without  n  feeling  of  pride  in  the  fact  that  thoM  gnat 
men  were  also  members  of  the  Anglo-Saxon  race. 


THE  INSECTS  OF  MISSOURI.' 

AMEKK'A  is  far  before  us,  if  in  no  other  at  least  in  this  respect,  that  lb* 
makes   some  govemmeulul   provisioa  for  a  portion  of  her  eubjecB, 
This  is  seen  in  the  plan  she  has  adopted  in  not  a  few  of  her  States,  uf 
founding  an  appointment  for  the  naturalist  who  has  devoted  hia  atteoliaa 
to  entomology.     And  in  doing  so  ehe  shows  her  extreme  wisdom  m 
student  of  agriculture.    For  assuredly  of  all  the  plagues  which  the  fim 
baa  to  encounter — especially  in  warm  climates — that  of  insects  ia  hj 
means  the  least.     There  are  some  insects  which  will,  even  in  this  count 
■D  completely  destroy  a  crop  in  its  infancy  as  to  compel  it  to  be  fown  aga 
and  it  is  fortimate  if  indeed  the  dealruction  of  the  plants  has  Dot  r»do  too 
lal«  to  admit  of  r^- plantation.     There  are  few,  even  of  our  ovrn  farnMBa 
who  have  not  occasionally  lost  an  entire  crop  of  turnips  thtougli  Uw 

*    "Annual   Report  on   the   Noxious,  Beneficial,  and  oth«r  InaMta  of 
'  the  State  of  Missouri,  lnndetntV?>VB.\e&wcd  of  Agriculture."     Br(j| 
V.  Riley,  State  Entomologitt.    3eS«t«w;iC\'i>3,'\l.'&.  S3iw««»,\%~.^. 


influence  of  the  beetle,  and  Tarious  otber  iostaiicca  might  be  ciled.  Wbnt 
B  benefit  to  ngriculture,  then,  it  must  be  to  have  a,  person  employed  by  the 
ii^iHle.  vhose  sole  duty  it  is  to  go  nbaut  and  investigate  the  nature  of  thoae 
insects  which  inhabit  fatms,  and  to  find  out  the  injurious  and  beneheial 
ibrms.  and  also  the  means  of  encouraging  or  oxtenuiuHttug  them.  Such  a 
work  ie  that  of  the  author  of  the  Tolunie  before  us,  who  has  pointed  out 
various  insects  which  ate  injurious,  and  has  furniabed  the  moans  of  exter- 
minatiDg  them.  This  Report  is  furnished  with  aa  introduction  to  the 
Itudy  of  entomology,  which  gives  illustrntions  of  the  (liferent  pinna  of 
capturing  and  preserving  inaecta,  wbilut  the  book  itself  is  full  of  intc^restiiig 
■nd  valuable  details. 


EELIQUL^  AQUITAXIC.E.- 

rlS  lavishly  executed  work,  which  has  been  in  progress  for  so  muiy 
years,  was,  as  our  readers  nre  aware,  originally  from  the  joint  author- 
hip  of  M.  Edouiird  Lartet  and  Mr.  Henry  Christy.  These  distinguished 
taetmti  are  no  longer  in  existence,  and  the  work  on  which  they  bestowed 
thdr  united  Inboura  ia  now  committed  to  the  charge  of  Professor  Eupert 
Jonea,  F.R.S.  And  it  has  not  been  delivered  over  to  idle  hands,  or  to  those 
who  will  not  expend  as  much  time  and  research  as  the  original  authors 
bestowed  upon  it.  Indeed  I'rofessor  Jones  has  already  given  evidence  of 
thia  in  the  manner  in  which  be  has  brought  out  another  portion  of  this 
work  beside  the  present  one;  and  as  there  are  in  all  but  lifteen  parts  to 
appear,  and  this  is  the  twelfth,  we  may  soon  anticipate  the  completion  of  the 
treatise.  The  miun  portion  of  this,  the  twelfth  part,  is  occupied  by  an  able 
paper  from  the  pen  of  J.  Evans,  F.U.S.,  whose  splendid  treatise  on  the 
Flint  Implements  of  Great  Britain  our  readers  are  already  familiar  with. 
It  b  upon  certain  bone  and  cave  deposits  of  the  Beindeer  period  in  the 
South  of  France.  The  reiuarks  were  originally  read  before  the  Geological 
Society,  but  were  only  printed  in  abstract  in  its  "  Quarterly  Journal.''  Mr. 
Evans'  obflervations,  which  are  abundantly  illustrated,  are  fully  descriptive 
ot  many  cavenis  and  hollows  which  contain  prehistoric  remains,  but  withal 
there  is  exhibited  a  considerable  reticence  as  to  the  expression  of  an  opinion 
regarding  the  absolute  age  of  these  deposits.  In  reference  to  relative  antiquity 
he  is  more  decided  in  opinion ;  for  be,  as  others  do,  especially  Jl.  Gabriel 
de  Mortilkt,  regards  the  Moustier  remains  as  unquestionably  of  a  higher 
antiquity  than  those  of  other  cares.  Apart  from  this  paper  of  llr.  Evans, 
the  number  concludes  the  obserrationa  on  the  Kcindeer  and  Uippopotaniusf 
and  is  as  usual  illustrated  by  a  number  of  exquisite  plates  of  Hint  weapons 
and  carved  horui^.  These  are  splendid  engravings  as  work  of  art ;  they  are 
immensely  superior  to  any  work  executed  in  these  countries,  being  drawn 
and  lithographed  by  Louveau,  and  printed  by  Becquet,  both  of  whom  are 


*  "Heliqulo;  Aquitanicffi  ;"  being  contribations  to  the  Archieology  and 
Palieontology  of  Pdrigord  and  the  adjoining  Provinces  of  Southern  France. 
By  Edouard  Lartet  and  Henry  Chrisiv.  Edited  by  T,  Ilu^rt  Joues,  i\B_&, 
Part  XII.     Luadon  :   Williauia  and  Norgale,  lft7S. 
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KESEAnCHES  IN  ZOOLOGY.* 

ALTHOUGH  this  is  the  second  edition,  it  is  nevertholesa  an  Absolutely 
new  book  to  tlie  great  majority  of  our  readera.  Tlie  ftret  edition  n 
published  ceailj  forty  yenra  ago,  and  we  think  that  the  well  known  nulJi 
of  the  "Btitisb  Spiders"  did  well  to  briog  it  again  b»for«  th«  puhli& 
It  of  course  ia  not  a  book  on  any  distinct  subject,  but  is  n  coUecticm  of  veiy 
valuable  papers  on  subjects  of  general  interest  to  every  true  naturalist 
is  without  exception  the  book  of  books  for  the  obserrant  country  gentle 
nan.  Whatis  it  about  ?  Well,  we  must  give  same  of  the  contents.  Fint 
are  a  couple  of  t'ood  papers  on  birds  and  their  migrations,  and  theT«  ai8  t 
further  articles  on  tbe  cuckoo.  Then  follow  chapters  on  the  deserlicin  of  tli 
joung  b;  swallows ;  on  the  pied  flycatcher ;  ou  tlie  fortnation  of  the  bill  ti 
birds :  on  the  diving  of  aquatic  birds ;  on  tbe  growth  of  tbe  salmon ;  on  tbc 
means  br  which  animids  adhere  to  tbe  vertical  surface  of  highly-poliabej 
bodies  (this  paper  is  of  especial  interest,  for  it  shows  by  einctly  siniili 
eiperimenls  to  those  recorded  in  a  very  recently  published  paper,  the  pn 
cisely  same  result,  that  the  files  do  not  adhere  by  means  of  ntraosph«d 
pressure,  for  ou  exhausting  the  fur  from  a  glass  vessel  the  flies  still  contlnM 
to  adhere  to  the  glass) ;  ou  one  of  tbe  Ichtnnnoindar,  whose  larva  is  pannliei 
on  spiders;  and  experiments  and  observations  on  geometric,  aeronautic,  ml 
other  spiders.  It  must  be  borne  in  mind  that  we  have  only  given  k  [ 
of  the  contents  of  this  iuteresdog  booh,  which  i«,  of  all^the  works  w< 
lately  seen,  especially  tbe  book  for  tbe  country  naturalist. 


WORKSHOP  APPLIANCES.t 

TirESSBS.  LONGMANS  continue  to  bring  out  their  series  of  text 
J-Ij-  of  science  suited  to  the  intelligent  working  man,  and  we  tluDk 
have  not  yet  published  a  book  which  is  mom  admirably  Buit«d  to  tb«  i 
to  whom  they  are  addressing  these  volumes,  than  the  present  odii.  It  h 
clearly  a  book  which  every  one  wlio  delights  in  a  worksiiop  should  poiMM. 
Wo  do  not  mean  the  workman  alone ;  for  there  is  a  very  large  number  d 
country  gentlemen,  mid  not  n  few  town  ones,  who  have  a  cerUun  lore  far  li( 
workshop,  and  who  spend  a  good  deal  of  their  time  over  tbe  lathe  and  thi 
chisel,  hammer  and  plane.  To  such,  as  well  as  to  the  workman,  «« 
heartily  commend  Mr.  Shelley's  volume.  It  is  essentially  a  book  wkiib 
ought  to  be  in  every  workshop ;  and  we  caufeas  that  we  have  leamt  wmt- 
tbing  from  it  ourseUes,  in  the  chapters  on  grinding  edge-tooU,  and  ■Iom* 


"  "Researehea  in  Zoologv 
£conomv  of  Animals.  By  }( 
Van  Voorst,  1873. 

t  "  Workshop  Appliances ; "  mduding  Descriptions  of  the  O 
Measuring  Instruments,  the  Hand  Cutting-toob^  Lathes,  Drillit 
and  other  Macbine  Torts  weed  by  Engineers.  By  C.  V,  R.  8h 
I'rofeaBorof  Slac^unerjuiXJiij'iCoMie^.   \<ii&sni 
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end  oiliitoiiee,  which  we  did  not  know  before.  Furtber,  it  has  more  than  fKM) 
itliuinttioiij,  many  of  whicb  are  novel  to  most  lenders,  Tbe  plan  of  tho 
work  is  to  describe  the  dJUercat  appamtus  wbicli  ate  to  be  found  ia  a 
Ihoroiiglily  well-fumished  workshop,  and  to  shuw  the  young  student  low 
he  may  beat  use  them,  and  in  whnt  way  they  get  out  of  repair,  and  how 
they  may  be  eet  in  the  best  working  order.  In  troatiuf^  of  these  very 
important  subjects,  we  think  the  author  has  done  his  work  fully  and  well. 
We  feel,  in  rending  his  book,  that  we  are  in  the  handi  of  a  thoroughly 
prs<:ti(»t  man,  who  will  teach  us  in  a  complete  and  masterly  manner. 


AMONG  THE  DOLOMITES.* 

IT  is  not  often  that  we  tind  in  a  book  of  trarels— especially  In  a  lady's 
book  —  the  subject  that  is  likely  to  attract  the  pedestrian  coupled 
with  the  matter  of  highest  interest  to  the  man  of  science.  Yet,  most 
assuredly,  we  hare  found  thia  in  the  present  instance.  In  this  book  of 
IrnTel,  which  Hiss  Edwards  has  given  the  excursionist  world,  we  find 
matter  not  atone  of  general  interest,  but  of  a  character  to  excite  the  atten- 
tion  of  the  geologist  also.  To  be  sure  the  subject-matter — aa  far  as  geology 
is  concerned — is  present  to  an  exceedingly  email  extent,  and  ia  moreoTer  of  a 
nature  not  unknown  to  tboae  who  hare  studiisd  the  works  of  the  French  and 
Auatiian  geologists.  But  to  the  great  mass  of  English  readers  the  Dolomite 
mountains  are  an  utterly  unknown  region,  and  to  many  even  of  our  skilled 
local  geologists  their  character  and  lilhological  features  are  more  unknown 
ereu  than  the  Andes  or  the  nimalayas.  Miss  Edwards's  book  will  therefore 
prore  to  nil  such  a  most  interesting  and  instructive  volume,  and  the  mar- 
TellouB  aketches  which  she  has  given  will  do  more  to  make  ita  structure 
comprehended  than  pages  of  mere  writing.  For  some  of  these  exceedingly 
deTer  engravings  we  are  indebted  to  the  publishers,  who  have  kindly 
placed  them  at  our  disposal,  so  that  we  are  enabled  to  place  some  of  Miss 
Edwards's  handiwork  before  our  subscribers.  Miss  Edwards  is,  of  course, 
no  ordinary  tourist :  she  ia  evidently  a  woman  who  poasenses  material 
alrenglh,  and  who  ia  above  those  petty  wants  and  cares  which  render  an 
average  woman  such  u  terrific  bore  on  an  alpine  excursion.  She  is  able 
to  bear  the  eleven  hours  on  a  mule's  back,  which  is  one  of  the  cntiditious 
nf  excursionisiog  amid  alpine  mountains,  and  ehe  is  then  enabled  to  put  up 
with  a  dish  of  Liebig's  beef-tea  brewed  with  the  lud  of  a  pocket-lamp 
which  accompanies  her.  All  these  are  things  which  to  an  ordinary  woman 
would  appear  something  terrific.  But  she  is  used  to  it;  and  hence  she  has 
been  enabled  to  see  and  examine  a  district  which  ia  at  present,  and  probably 
will  be  for  a  rime,  cut  off  from  female  expedition.  She  states  that  a  Imow- 
ledge  of  Italian  and  German  are  indispensable  for  the  excur^ocist,  and  she 
■ajra  that  "  the  Dolomite  district  is  most  easily  approached    from   cither 

•  "  Untrodden  Peaks  and  Unfrequented  Valleys ;  n  Midsummer  Ramble 
in  the  Dolomites."  By  Amelia  B.  Edwards,  author  of  '■  Barbara's  Ilistorj," 
XiondoD :  Longmans,  1673, 
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Bnt^en  or  Bruneck,  the  nearest  rwlwaj  s 
Alz'vi'Hiig'  on  the  west,  nnd  Cone^liati 


lations  being  ToTjlnch  oi 
n  the  south.  All  that  ia  p 
nil  that  h  most  attractiTe  to  the  artist,  the  geologist  and  the  alpine  dlmtM 
lies  midway  between  these  three  points,  and  covers  fta  area  of  about  tliirtj 
five  miles  by  fifty.  The  acenea  which  the  writer  has  attempted  to  de«cribl 
all  lie  within  thnt  narrow  ladius."  The  greatest  beauty  of  the  dUtrict,  o 
iilmoat  so,  seenia  to  our  mind  to  be  the  I'act  dwelt  upon  by  the  aj 
that  she  traTelled  "  sometimes  for  days  together  without  meeting  ■  ang. 
traveller,  either  in  the  inns  or  on  the  roads."  But  apart  from  this,  there  ct 
be  no  doubt,  wo  thiuk,  ihst  the  country  iB  singularly  wild  imd  beautifuU] 
picturesque  ;  the  fact  that  many  of  the  mountains  exceed  10,000  feet  il 
lieight,  and  some,  "  as  the  Cims  di  Fradusta,  the  Palle  di  San  Martioo,  aa^ 
the  Sass  Maor,  are  so  difficult,  that  the  mountaineer  who  shall  first  set  fM 
upon  their  summits  will  have  achieved  a  feat  in  no  way  second  to  that 
the  first  ascent  of  the  Matterhora,"  must  in  itself  prove  attractive  to  U 
reader.  The  authoress  adopts  Kichtbofeu's  viens  as  to  the  origin  ci  ti 
mountains,  and  gires  a  brief  summary  of  his  theory  of  the  coral-reef  nig 
of  the  mass :  but  of  that  we  need  not  say  anything.  SufBee  it  to  deacaibt^ 
in  iliss  Edwards's  own  word*,  the  three  eiquisite  cuts  which  we  hare  b 
rowed  from  lier  puhliehers.     And  first  of  the  Monte  Antelao. 

Here,  says  the  authoress,  "  from  a  grassy  knoll,  the  writer  devoted  a  la 
time  to  making  a  careful  drawing  of  the  Antelao,  which  is  here  seen  to 
greatest  advantage.  .  .  .  The  first  ascent  of  the  highest  peak  of  this  mou 
tain  was  achieved  by  that  famous  climber  Dr.  Grohmann,  in  1803 ;  and  t 
second  in  186-i,  by  l-ord  Francis  Douglas,  of  hapless  memory,  nccompui 
by  Mr.  F,  L.  Latham  nnd  by  two  guides.  .  ,  .  The  ascent  is  taken  from  • 
pass  called  the  Forcella  Rccola,  which  divides  the  mass  of  the  Manuante' 
from  that  of  the  Antelao.  ...  It  was  supposed  to  he  inaccessible  liU  Dr.  < 
Grohmann's  time,  when  the  fortunate  diM;overy  of  a  certain  cleft  by  one  of  I 
his  Cortina  guides  opened  the  way  to  the  German  cragsman."  And  j 
assuredly  the  climb  must  have  been  no  easy  matter,  to  judgie  from  tht  i 
sketch  which  Miss  Edwards  has  given  of  the  snowy  mountain.  Hut  this  is  J 
not  all.  Another  view  which  we  have  obtiiined  from  Miss  Kdwaids*!  book  j 
is  that  represented  bere^the  Monte  Cristallo  and  I'iz  Popena. 

She  says,  "  Passing  SchUiderbach,  a  clean-looking  roadside  inn,  we  com 
presently  in  sight  of  the  Dun-en  See,  a  lovely  little  emerald-green  lak^ 
streaked  with  violet  shadows,  and  measuring  al>out  three-quorters  of  a  euIi 
in  length.  Great  mountains  close  it  in  on  all  ddes,  and  the  rich  woodi  ol 
the  lowly  hills  slope  down  to  the  water's  edge.  The  clustered  peaks,  ths 
eternal  snows  and  glaciers  of  Monte  Cristallo ;  the  towering  summit  of  tha 
Piz  Popena ;  and  the  estraordinary  towers  of  the  Drei  Zbnen,  c 
the  other  into  view."  And  certainly  the  sight  must  have  been  ( 
indeed,  for  we  know  of  very  few  even  of  the  well-known  alpine  pictOM* 
spots  that  con  at  all  compare  witli  this  grand  combination,  as  it  wete,  of^ 
Eillarney  and  Mont  Blanc. 

There  is  only  cue  other  picture  which  we  liave  taken  from  thi)  book,  to 
which  we  have  to  direct  the  reader's  attention,  and  that  is  of  the  Sano  & 
Bonch.  This  the  authoress  very  briefly  describes,  but  she  alleges  that  th» 
view  obtained  in  going  up  to  it  was  singularly  grand.    Indeed,  all  through 
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the  book  the  reftder  is  touched  with  niftgnificence  of  scenery  eufficieiit  t 
make  him  sincerely  envy  the  writer,  and  mRke  secrel  vows  as  to  hit  nea 
autumn's  excursion.     We  ourselves  cannot  do  bptter  thun  adTise  hU  fol 

lowinfT  in  Misa  Edwards's  footsteps,  with  ibis  additional  proviso,  that  b 
must  first  get  her  intcrestini^  book  and  read  it. 


THE  PHILOSOPHT  OF  EVOLUTION.' 

rE  Actonian  prize,  which  ia  in  the  gift  of  the  Royal  Institution,  ' 
this  year  awarded  to  two  works  which  we  fancy  have  very  diffeienl 
aims.  The  present  ia  one  of  the  two,  and  is  by  a  clever,  weU-known 
enthusiast.  Mr.  Thompson  Lowne.  We  oui'selvea  do  not  hold  tlte  author's 
views — we  ma;  as  well  slate  this  at  once — but  we  think  he  has  sho'mt 
particular  clevemeEs  in  advancing  his  opinions ;  and  if  he  were  to  g>o  a  littl* 
further  than  he  has  done,  we  should  most  heartily  agree  with  Iiim.  How- 
ever, as  the  author  was  hound  to  cerlaia  conditions  in  presentingf  his  writing 
for  an  Actonian  prize,  we  must  make  some  altowiuices,  and  we  will  evi 
so  for  as  charitably  to  suppose  that  certain  views  admitted  as  pa—itlf 
correct  ore  not  necessarily  those  to  which  the  author  would  hind  hii 
With  regard  to  the  main  object  which  the  author  has  had  in  view,  i 
course  entirely  agree  with  him,  but  in  reference  to  some  of  his  nrgimientl 
we  must  decidedly  tahe  exception.  It  would  be  out  nf  place  in  $a  short  t 
notice  as  the  present  one  to  point  out  where  we  differ  from  the  author  ia 
some  of  his  conclusions,  especially  im  it  would  be  idle  to  point  them  out 
without  endeavouring  to  place  before  the  render  the  opposite  riewa.  ~ 
we  may  observe  that  though  we  dilFer  from  Mr.  Loime  on  some  ma 
we  agree  with  him  wholly  in  the  great  bulk  of  his  arguments ;  and  o 
point,  singular  to  say.  more  than  in  his  observntions  on  the  markings  of  th< 
diatomacffi,  for  we  feel  sure  that  advanced  microscopic  research  will  even- 
tually prove  the  truth  of  what  Mr.  Lowne  advances.  In  any  case,  no  raUtn 
what  view  we  were  to  take  of  the  evidences  the  author  bring*  forth,  wt 
think  be  has  produced  a  capital  a^ument  in  favour  of  evolutioa :  and  tin 
plates,  though  not  numerous,  help  out  bis  idea«.  From  what  we  hare  mat 
of  the  book,  however,  it  increases  our  objection  to  the  priie  essay  svstHBi. 
Mr.  Lowne  would  have  dane  better  if  he  had  not  had  the  Actonian  priH 
before  his  eyes. 

*  "The  Philnsophv  of  Evolution"  (an  Actonian  Priie),  BvB.Thamp*oB 
Lowne,  M.R.C.S.,  F.L.S.,  Lecturer  on  I'hvsiology  at  the  Middlesex  HonnttI  I 
School.    London :  Van  Vorst,  1873,        '  ' 


THE  MOON.» 

MR.  PROCTOR  hfls  in  thia  losUnce,  we  think,  eicelled  lib  previous 
eSbrU,  Aoi  has  produced  n  book  not  only  excellent  in  character  and 
clear  io  stjl?,  hut  of  a  nnlure  to  command  a  larg^  ciiculatioci,  and  to  make 
sflenopraplij,  from  sn  unknown,  an  extremely  popular  puiBuit.  We  know 
of  no  book  in  the  whole  literature  of  aatronomj  which  denls  no  thoroughly 
with  its  aubjecl,  is  so  ndmirably  illustrated,  and  withal  ao  cleat  io  strle, 
Bs  Ibis  treatise  on  the  moon.  Although  the  earlier  portions  treating  of  the 
moon's  peculiar  motions  are  difficult,  jet  the  difficulty  Tanisbes  before  even 
an  unmntbematieal  persevering'  student ;  and  the  latter  portion  of  the  work 
is  of  a  character  so  absorbingly  interesting  that  it  is  difficult  to  lay  down 
the  treatise  without  finishing  its  peniaal.  We  think  that  considerable 
credit  is  to  be  awarded  to  Mr.  Proctor  for  his  efforts  to  make  the  moon's 
motions  intelligible  to  the  general  student.  He  has  spared  no  pains  to 
make  the  subject  completely  clear,  and  ho  has  piren  such  a  number  of 
plates  containing  pinna  and  diagrams,  that  we  feel  assured  nooc  will  feci 
dlfficnlty  in  completely  underslandin;;  even  the  difficult  questions  he  dis- 
cusses. Dut  to  our  mind  the  most  interesting  portion  of  the  work  is 
that  which  relates  to  the  general  contour  of  the  moon,  and  to  the  manner 
in  which  it  has  been  produced  ;  aa  also  to  (be  important  question  whether 
theT«  is  volcanic  action  sdll  going  on  in  that  portion  of  the  orb  which  it 
visible  to  us.  Mr.  Proctor  gives  all  the  riews  of  those  for  and  against  the 
opnion  that  volcanic  action  h  taking  place,  and  he  sums  up  as  follows  ; — 
"The  only  explanation  available  therefore  appeared  to  be  this — that  a  mass 
of  matter  had  been  poured  into  the  crater  from  below,  and  had  overfiowed 
the  barrier  formed  by  the  ring  mountain,  so  as  to  cover  the  sleep  outer 
rides  of  the  ring.  Instead,  therefore,  of  an  outer  declivity,  which  could 
throw  a  shadow,  there  appeared  to  be  an  inclination,  sloping  so  gradually 
that  no  shadow  could  be  detected,  the  whole  surface  ^us  covered  with 
eruptive  matter  shining  with  the  same  sort  of  light,  so  that  a  spot  was  seen 
somewhat  lighter  than  the  Sea  of  Serenity,  and  larger  than  the  original 
crater."  To  be  sore  this  explanation  may  seem  rather  vague  to  the  reader 
of  this  notice,  who  has  not  had  the  work  before  him,  but  it  really  is  an 
admirably  clear  summary.  However,  it  turns  out  that  it  has  been  sbown 
"  by  Browning  in  18(17  that  Linni!  chsjiges  remarkably  in  aspect  in  a  very 
short  space  of  time,  under  changing  solar  illumination  ;  and  the  inference 
would  seem  to  be  that  the  supposed  changes  have  been  merely  optical."  It 
will  be  found  that  on  every  other  part  of  the  subject  the  author  is  as  par- 
ticular in  laying  the  arguments  pro  and  con  before  bis  readers.  Altogether 
Mr.  Proctor  has  given  us  a  book  for  which  our  most  sincere  thanks  are  due. 
And  to  him  also,  and  Sir.  llutherford  and  the  Rev.  T.  Webb,  our  grati- 
tude is  owing  for  the  magnificent  atlas  which  accompanies  Mr.  Proctor's 
book.     This  contains  enlarged  copies  of  Rutherford's  splendid  photographs, 


The  Moon:  her  Motion »,  .\spect,  Scenerr,  and  Physical  Condition." 
A.  Proctor,  B.A.,  Hon.  Sec.  R.A.S.  London :  Longmans,  1873.  "  The 
"  (three  photognpha — aereial  maps).  By  Rulfaerfoid  wjl  VKOtistt 
wMei:  Brolhen,  1B7S.  V**    a  < 
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2«pre0entliig  (in  l^fL  by  1ft  size)  the  full  moon  and  both  halrea,  and 
a  series  of  mape  by  Proctor,  Webb,  and  Schmidt,  of  Athena ;  a  ^endid 
enlarged  copy  of  Beer  and  Madler*8  Map  of  the  Moon;  and  a  couple 
of  admirable  lunar  landscapes.  All  these  add  to  the  importance  of  Mr. 
Proctor's  book,  and  together  with  it  constitute  a  complete  history  of  our 
nearest  heavenly  neighbour. 


DARWINISM  AND  THE  ORIGIN  OF  MAN.* 

WE  are  sorry  our  space  does  not  permit  us  to  notice  this  very  clever  and 
interesting  book.  It  is  clearly  and  decidedly  anti-Darwinian,  and  is 
in  its  second  edition— a  fact  that  tells  in  its  favour  as  being  a  popular  work 
in  Belgium.  We  cannot,  however,  see  the  force  of  the  author's  opinions, 
and  we  can  only  account  for  them  on  one  supposition,  viz.  that  he  has  had 
nothing  but  a  book-knowledge  of  the  subject  on  which  he  writes.  Still, 
he  has  combatted  the  Darwinian  side  with  some  cleverness,  and  his  book 
merits  being  read  by  Darwinians,  who,  we  are  not  disposed  to  think,  will 
have  their  opinions  seriously  modified  by  its  perusal. 


*  ''  Le  Darwinisroe  et  Torigine  de  Thomme."     Par  TAbbd  A.  Leoomvte, 
docteur  en  sciences  naturelles.    2eme  Edition.    Paris :  Victor  Palme,  18731 


419 


SCIENTIFIC   SUMMARY 


ASTBOXOICY. 


ARRAKGEMEyrSfur fAmrtmg Oe lyyiwttey  Trmmti if  rawi.— We 
are  dismppcniited  to  leem  that,  altliofigk  the  AstroDomer  Rojal  has 
aasented  to  the  ptopoeal  of  the  Greenwich  Boeid  of  Viaton  that  applicadoii 
ahould  be  made  to  Goreniment  lor  expeditkof  to  mrreT  the  aah-antaictic 
legionay  to  find  additional  loealitiee  for  oheexriiig  the  whole  duation  of  the 
Transit  of  Venus  in  1874,  the  application  has  been  so  made  as  almost  to  ensure 
failure.    It  is  proposed  nmplj  that  the  CkaBenger  should  be  commissiooed  to 
report  on  Heard  Island  (sometimes  called  Macdonald  Island),  and  that,  should 
the  report  be  faTonrable,  an  obaerring  par^  should  be  left  oo  that  island  bj 
the  same  ship  which  carries  an  obtening  partr  to  Kergnelen  Land.    This 
arrangement  is  altogether  inadequate,  aimplj  because  Xaodonald  Island  is 
in  the  same  region  as  Eerguelen  Land,  and  will  probaUj  present  the  same 
meteorological  conditions.    It  is  a  serious  misfortune  for  science  that  the 
Astronomer  Royal,  though  he  has  now  been  forced  by  the  united  voice  of 
all  the  leading  astronomers  of  England  (headed  bj  the  greatest  of  them  all) 
to  moTe  firom  the  jMsition  in  which  he  had  intrenched  himself,  nevertheless 
moves  8o  slowl j  and  unwillingly  as  to  occasion  serious  risk  of  failure.    It 
seems  worse  than  a  fault,  it  is  a  blunder ;  since  nothing  can  render  less 
complete  his  admission  of  the  justice  of  views  he  formerly  opposed,  and  his 
present  pervernty  (we  can  use  no  milder  term)  enforces  his  opponents  to 
repeat  statements  which  they  would  willingly  leave  to  be  forgotten. 

We  perceive  that  Admiral  Richards,  Hydrographer  to  the  Admiralty,  has 
entered  the  lists  in  Sir  George  Airy's  cause,  writing  to  "The  Times"  in 
terms  implying  that  Mr.  Proctor  had  considered  only  the  geometrical  rela- 
tions of  the  matter,  while  the  Astronomer  Royal  had  taken  other  circum- 
stances, and  especially  geographical  ones,  into  account  Mr.  Proctor*s 
rejoinder  was  easy  and  ready.  It  was  actually  Admiral  Richards  himself 
who  most  authoritatively  indicated,  in  1868,  the  possibility  of  these  very 
expeditions  which  he  now  opposes.  He  and  other  eminent  naval  men 
urged  in  very  strong  terms  that  which  Sir  George  Airy  had  urged,  the 
desirability  of  Antarctic  expeditions  to  view  the  transit  of  1882.  Now  that 
Mr.  Proctor  has  shown,  and  it  has  been  universally  admitted,  that  Antarctic 
stations  would  be  useful  in  1874  only,  and  much  more  useful  then  than  Sir 
G.  Airy  had  mistakenly  supposed  they  would  be  in  1882,  is  it  not  manifest 
that  the  opposition  to  Antarctic  expeditions  for  1874  can  havd  but  one  inter- 
pretation ?    Such  expeditions  wovJd  in  y^xdX  oi  i^\i  ^VA>iVj  ^^  ^oNXKtv&s^K^ 
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of  the  Astronomer  Rojnl  in  18C8.    But  whose  fiiiilt  is  that?    MiMl  KieotMl 
be  alloired  to  sufTer  merely  that  a  result  personally  uoplaasant  to  1 
Astronomer  Itojal  may  be  avoided  ? 

Dr.  Ouikmann'  Photograph*  of  the  Sular  Eclipm  of  Dccrmhtr  1I-IS| 
1871. — Liaut-Ccil,  Tennnnt  makes  the  following  ivraarka  on  Iwo  phota^ 
graphs  of  the  corona  taken  for  Dr.  Oudeuans  by  Mr.  Dietriclis,  at  Boitm- 
eorg,  in  Java : — "  These  consist  of  two  paper  proofs  from  thu  original  iwgt" 
tires  and  two  transparent  enlargements  on  glass.  Id  the  nngaurea  Ui« 
diameter  of  the  lunar  dieic  is  about  3  m.m.,  so  that  the  equivalent  focus  of 
the  lens  must  have  beeu  about  41  c.m.,  or  10  inches.  Br.  Oudemaiu 
describes  it  as  No.  10  C.  by  Liesegnng,  of  Elberfeld.  The  eiposuie  in  each 
case  was  half  a  second,  and  the  glass  enlargements  show  that  the  amoi 
corona  depicted  was  not  very  materially  less  than  in  the  photographs  at 
Dodabettfl  and  Bekul.  The  Moon's  limb  is,  however,  very  sharp,  and  tfaa 
small  negative  has  borne  enlargciuent  to  a  lunar  diameter  of  S  cau,  wilb 
Hogularly  little  loM  of  definition  of  the  dark  edge  ;  which,  too,  is  TeryfrM 
from  halation  or  encroachment  from  the  proroinenees.  In  the  tnutsparendea 
sent  me,  however,  there  is  very  initch  less  dstitil  in  the  corona  thtm  h 
Indian  photographs.  The  principal  thing  to  be  noted  is  the  veiy  oompleta 
resemblance  of  the  general  form  of  the  corona  in  the  Java  photogniplia  and 
in  our  Indian  ones,  though  there  was  an  hour  of  diSerence  in  aboolilt* 
time.  1  con  recognise  almost  every  depression  of  outline,  and  the  form  anl 
relative  sharpness  of  the  edges  of  Ibe  south  era  rift,  and  even  of  ths  Imb 
definite  northern  one,  fire  very  markedly  similar.  I  presume  no  one 
believes  the  coronn  to  bo  an  atmnspheric  phenomenon ;  hut  tbes^i  photo- 
graphs show  a  considerable  amount  of  permanence  in  its  features,  and  it 
would  be  very  interesting  to  compare  the  original  negatives,  for  which  pur- 
pose perhaps  those  of  .Mr.  Dietrichs  could  be  procured." 

The  Radiation  of  Hunt  from  the  Moon, — In  his  discoutse  on  this  snbjed, 
at  the  Royal  Institution,  on  May  30  last,  Lord  Rosse  made  the  following 
remarks  relative  to  his  recent  observations  for  determining  the  heat  nuUat«d 
to  us  by  the  Moon  :— 

"The  observations  made  during  the  seasons  1SG8-9  and  ]6C9-70wEre 
found  to  follow  pretty  well  I^ambert's  law  for  the  variation  of  light  with 
phase.  It  was  found  also  that  a  piece  of  glass  which  transmitted  SO  p«r 
cent  of  the  Sun's  rays  suffered  only  about  10  per  cent,  of  the  Moon's  rays  u 
pass  through :  thus  a  large  amount  of  absorption  before  radiation  from  the 
Moon's  surface  was  shown  to  take  place.  In  the  earlier  expeiimeots  DO 
attention  bad  been  paid  to  the  correction  to  be  applied  for  absorpiion  of 
heat  by  the  Earth's  atmosphere ;  but,  as  the  apparatus  was  gradually 
improved,  it  became  indispensable  to  determine  the  amount  of  this  comc> 
tion  before  attempting  to  approach  more  nearly  to  the  law  of  variatioii  at 
the  Moon's  heat  with  her  phaaes  than  bad  been  dune  in  the  earlier  tnvi 
gatiou.  By  taking  long  series  of  readings  for  lunar  beat  throuf^h  the 
greatest  ranges  of  zenith  distance  available,  a  table  expressing  the  law  for 
decrease  of  heat  with  increase  of  seoith  distance,  clotely  following  that 
dednced  by  Seidel  for  the  corresponding  decrease  of  the  lij/hl  of  the  stu^ 
obtuoed.  By  the  employment  of  this  table,  tfa<?  duterminatioM  of  tlw 
heat  at  \ariouH  mometAa  ot  'lW  WirtiiCTa  were  rendentd  CompuaUe 
i»bl«  for  \a^s  down  «.  mow>  fcc«),»Xa  *  ^oa»Ji'swtf"  '^oMA.Vod. 
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been  preTiously  obtained.  This  curre  was  found  to  agree  more  nearlj  with 
Professor  Zollner's  law  for  the  Moon's  light,  on  the  assumption  that  her 
surface  acts  as  if  it  was  grooved  meridionallj,  the  sides  of  the  grooves  being 
inclined  at  the  uniform  angle  of  62^  to  the  surface,  than  with  Lambert's 
law  for  a  perfectly  gmooth  spherical  surface. 

^  The  laws  of  absorption  in  the  atmosphere,  and  of  rariation  of  heat  and 
Ughty  are  indicated  in  the  following  ahbreviated  tables : — 


Zenith 

Light  of  Stun  trans- 

Moon's Heat  trans- 

Distance 

mitted  by  Atmosphere 

mittod  by  Atmosphere 

o 

0 

1000 

1-000 

30 

0-984 

0-988 

40 

0962 

0958 

50 

0  902  • 

0-907 

60 

0-800 

0-a36 

70 

0042 

0-608 

80 

0-407 

0.405 

85 

0-208 

— 

"N.B. — Before  entering  the  atmosphere  the  Moon's  heat « 1*262,  so  that 
at  the  zenith  fully  Jth  is  absorbed  before  it  reaches  the  Earth's  surface. 


Distance 

Tjiinbert'fi 

Phase-cunre 

Phase-curve  for 

Zbllner's  For- 

IZvm 

VrntnTi  1  n. 

forUeat 

Heat  transmitted 

Zbllner's  Photo- 

mula for 

Foil 
Moon 

(Ob8e;Yed) 

by  Glass 

metric  Observations 

Moon's  Light 

100 

90 

44 

_ 

_ 

90 

128 

02 

— 

— 

— . 

80 

105 

89 

-^ 

70 

205 

117 

11-4 

88 

^^ 

00 

246 

149 

16-7 

109 

__ 

60 

286 

186 

22-0 

132 

154 

40 

324 

228 

27-3 

166 

212 

30 

356 

276 

33  6 

212 

278 

20 

381 

335 

46  3 

271 

346 

10 

398 

304 

64-3 

342 

417 

0 

404 

403 

(J95 

390 

488 

10 

308 
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''  N.B. — To  compare  the  heat  transmitted  by  glass  with  ZoUner's  photo- 
metric observations  (Column  V.),  the  quantities  in  Column  IV.  must  be 
multiplied  b;^  6-792. 
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"  Oq  eiamining  the  phnse'curve  which  bad  been  obtained,  k  certKia 
wane  of  f-ymiiii-'try  od  the  two  »de8  of  full  Moon  vm  pertvlced,  whiuhwM 
ascribed  lo  the  unequal  dieUibutioa  ol  mouotoia  and  plnia  on  ihs  lunar 
Burfoce,  OS  was  Bbown  by  a  rough  diagraoi  of  the  ItiDnr  surface  with  its  so- 
called  '  aeoa.'  It  bad  ols<>  been  found  that  the  percenta^  nt  Ike  Mooa'* 
heat  transmitted  by  a  sheet  of  gliaa  diminished  from  l?:!  per  cent  at  full 
Uoon  to  about  13-3  pur  cent,  at  ^i^",  ]1  per  cent  at  40°,  anil  10  per  ctnit. 
at  67}%  distance  from  full  Moon ;  a  circumBtance  n'hich  mi^lit  have  lv«a 
accounted  for  by  supposing  that  there  is  a  constant  nniount  of  mdiaat  beat 
coming  from  the  Moan  in  addition  to  that  which,  like  the  li^'bl,  varies  with 
the  phase,  hnd  it  not  been  found  that  ns  the  Moon  approached  tolBt»bif 
nenr  the  Sun — as  for  instance,  on  March  27,  1671,  when  her  distance  ^Pt 
full  was  ISS'^no  perceptible  aoiouut  of  heat  radiated  from  h«r  nuhce. 
The  less  rupid  decrease  of  the  Moon's  beat  than  of  her  liglit  on  gtaag 
farther  ttom  full  Moon,  and  the  increase  of  percentage  of  heat  Cransnutted 
by  glass  towards  the  time  of  full  Moon,  may  probably  be  eipl^ned  oi 
assumption  that  when  the  Sun's  heat  and  liglit  sliike  the  Moon's  suifao* 
the  whole  of  the  former  and  only  a  certain  proportion  of  the  lutttv,  depiuid- 
ing  on  the  intrinsic  rejecting  power  or  '  Albedo '  of  llie  surface,  leata  it 
again,  and  consequently  the  shaded  portions,  which  are  inclined  nOM 
towards  the  position  of  the  Earth  at  quadrature  than  at  full  Moon,  reflect 
a  larger  amount  of  heat  as  compared  with  the  light  of  the  former  than  al 
the  latter  time,  and  a  greater  flatness  of  the  heat-  than  of  the  light-  phj« 
curve  is  the  rcsulL  With  a  view  of  obtjuning  adedrafe  result  on  the  que*^ 
tion,  whether  or  not  the  Moon's  surface  requires  an  sppredable  tlm«  lo 
acquire  the  temperatures  due  to  the  various  amounts  of  radiant  heat  fallinK 
on  it  at  different  moments,  simultaneous  determinations  of  the  amount  et 
the  Moon's  heat  and  of  her  lig-bt  were  made,  n'heuever  the  state  of  tha  sky 
allowed  of  it,  during  the  eclipse  of  Nov.  14,  1872.  The  eclipee  i 
Teiy  partial  one,  only  about  -^  of  the  Moon's  diameter  baing  in  aha 
hut  although  tbb  circumstance,  coupled  with  the  uncertain  state  of  the 
aky,  rendered  the  observation  for  less  satisfactory  than  it  would  Dtbenrise 
have  been,  yet  it  was  sufficient  to  show  that  the  decline  of  light  and  heat 
as  the  penumbra  came  over  the  lunar  surface  and  their  increase  after  the 
I  sensibly  proportional.  Both  were  reduced  10 
ere  before  the  eclipse." 

1882.— Mr.  Procior  has  supplied  a  etereogiaphlc 
insit   of  1882,  and  intended   specially  for  c< 
^  chart  of  the  transit  of  1874,  supplied  by 


middle  of   the   eclipse  i 
about  one  balf-whnt  tliey  « 

The  Traniit  of  Vmta  in  18* 
chart  illustrative  of  the  trans 
vith  the  correspondin, 


him  A  month  earlier.  He  remarks  that  it  is  very  desirable,  in  consdaring 
what  preparations  should  be  made  for  observing  the  transit  of  lr<74,  to  take 
carefully  into  account  the  jeUtions  which  will  be  presenU'd  dutioic  the 
tninsit  of  1882.  "To  neglect  this  precaution,"  he  Sftyx,  "would  be  ■• 
serious  a  mistake  as  for  one  nation  to  arrange  its  plans  for  either  b 
without  a  direful  reference  to  the  arrangemeuta  of  other  nations.  It  bat 
been  with  the  object  of  supplying  this  want  that  I  have  coQstract«d  the 
aooonipanying  chart  of  the  transit  of  1882 ;  lot  although  the  circunutanrca 
of  the  latter  tranut  have  been  to  some  degree  conmdered  (by  myself  amMgrt 
"'"Qts  of  the  subject),  I  do  not  think  they  have  as  yet  be«n  anfi^ 
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^entij  brought  inUi  conipiuison  vUb  llioso  of  1874.  A  comparison  baa 
indeed  been  instituted  betwen  the  two  tntnuts  in  the  '  Monthly  Noticen' 
for  December  1606,  wherein  it  is  remarked  thnt  Halley'a  method  Tails 
totall;  for  the  traaeit  of  1874,  and  is  embturassed  in  1632  with  the  diffi- 
culty of  finding  a  proper  station  on  the  almost  unknown  Soutbera  continent.' 
This  Btstemeut,  however,  does  not  by  any  means  accord  with  the  results  of 
my  own  inveetigntion.  Ou  the  contrfury,  I  find  that  llalJey's  method  may 
be  sud  to  ful  totally  in  1882  ;  while,  as  is  now  well  known,  I  find  (I  may 
even  say  I  hsTe  demonstrated)  tbnt  Ualley's  method  is  the  best  of  all 
methods  depending  on  contacts,  for  1874.  If  we  assume,  in  fact  (which  I 
tbinh  will  be  generally  admitted),  that  no  station  can  be  regarded  as  suit- 
able for  Ilalley's  method  where  the  difieience  between  the  actual  duration 
and  the  metm  duration  is  less  than  half  the  maximum  acceleration  or  re- 
tardation, or  where  the  Sun  is  less  than  10°  high  at  ingress  or  egress,  then 
absolutely  no  station  whatever  is  available  in  1882,  imlesa  the  south  pole 
can  be  Approached  much  nearer  even  than  it  was  approached  by  Sir  Jaa,  C. 
Rose  in  the  famous  expedition  when  Possession  Island  was  discovered.  I 
conTesa  that  the  prospect  of  successful  observation  nt  Possession  Island,  with 
a  Sun  only  a"  high  at  ingress,  seems  to  me  so  slight  that  I  should  hear  with 
regret  of  any  attempt  to  carry  out  the  suggested  scheme  for  wintering  at 
Possession  Island  in  1882." 

A'ote  on  JiiplitTtn  1873. — Mr,  Koobel,  who  has  observed  this  planet  with 
one  of  Browning's  8-in.  roSectore,  remarks  that  this  year  "  the  most  stri long 
feature  has  been  the  great  change  in  the  equatorial  zone ;  the  port-hole 
markings,  which  were  conspicuous  at  the  previous  opposition,  have  disap- 
peared, and  long,  irregular,  broken  masses,  horizontal  and  inclined  at  a  con- 
aiderable  angle  to  the  equator,  have  taken  their  place.  The  north  temperala 
dark  belt,  which  has  been  previously  depicted  as  single,  is  realty  a  doubia 
belt,  as  iu  the  drawings.  On  April  20th  and  May  lltb  the  south  tropical 
dark  belt  appeared  thinned  out  towards  the  east.  The  south  temperate  dark 
belt  has  appeared  of  irregular  width,  widening  towards  the  westj  atmo- 
spheric inHuencea  this  year  have  been  fatal  to  observations  of  colour;  but 
on  May  11th,  delinition  being  remarkably  good,  the  south  tropical  dark  belt 
was  observed  of  a  brick-red  tint,  more  decidedly  red  than  the  darker  ports 
of  the  equatorial  xone."  Mr.  Browning  remarks  on  the  same  subject:  "The 
colour  of  the  equatorial  belt  of  Jupiter  was  fading  during  the  last  weeks  of 
the  precious  opposition  ;  during  the  present  opposition  the  colour  has  been 
scarcely,  if  at  all,  perceptible ;  there  is  a  conspicuous  absence  of  any  intense 
markings  on  the  surface  of  the  planet,  the  copper-coloured  belts  being 
fainter  than  usual.  Great  changes  have  token  place  io  the  fainter  markings, 
and  some  of  these  with  great  rapidity.  On  several  occasions  the  belts  have 
appeared  inclined  at  a  considerable  angle  to  the  equator.  Buring  the  whole 
of  the  opposition  the  definition  has  been  so  uniformly  bad  that  I  have  found 
it  useless  to  make  drawings  of  the  planet." 
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BOTANY. 

Mr.  Jlitni'i  Monograph  of  Ehenatea. — This  essnr,  which,  liow«er,  w« 
hare  not  seen,  we  are  enabled  to  Rive  an  account  of  from  Profeuor  Aaa  Gnf» 
anslysis  of  it  in  "  Silliman's  Americftn  Journal"  for  Julj.  Ii  u  written  by 
Mr.  W.  P.  Hiern,  M.A.,  and  ia  ptiblisbed  bv  tbe  Cambiidge  Philofophlcml 
Societj  (vol.  lii.  put  i.).  Profeasor  Gra;  aays,  that  "  Id  a  brief  Msoount  of 
the  economicid  products  of  the  order,  Idspedes  of  I>i>>)ipi/rot,Z  d  MiAa, 
and  ona  of  EucUa,  are  said  to  supply  ebony ;  not  to  speak  uf  oihcr  hatd 
woods,  such  aa  box-wood  and  pear-tree,  which  ate  artiticiallj  died  black, 
and  used  in  commerce  as  ebon; ;  nor  of  the  ebon;  of  tbe  aiicivnla,  whkJi, 
according  to  Bertoliui,  was  furnished  b;  a  Leguininoaa.  F.iurteen  speciea 
of  Diotpi/nM  ;ield  edible  fruits.  Much  tbe  bet-t,  no  doubt,  is  that  of  Hm 
Japanese  D.  Kaki,  perhaps  because  it  baa  Iwen  inimemurially  rultivlted 
the  next  ma;  be  oar  N.  American  Peraimmon,  irhich  is  said  to  be  better  fit 
to  eat  after  it  hasauH'ered  frost.  It  ia  hatdl; edible  without  il.  Chanct«n 
are  a8si(pied  for  disUoguishin;;  i>.  Vin/imaiui  fwm  the  .\BiaUc  i).  Zoftw,* 
but  it  U  added  that  some  specimens,  of  which  the  native  counlr;  is 
known,  are  eitremely  difficult  to  assign  with  certainty.  Tor  bis  »oiy 
list  of  the  numbered  collections,  with  names  assijjned  to  tha  numban^  our 
author  baa  earned  heart;  thanks.  Only  five  genera  are  admitted ;  and  ooa 
of  these  is  a  new  one,  of  a  single  species,  from  Madagascar,  TWrvcfu,  well 
marked  by  the  valvate  restivation  of  the  corolla.  Not  only  are  lists  givan  of 
the  speciea  of  each  geoj^raphica]  region,  hut  a  complete  chronological  «nuni»- 
iMion  of  all  the  pubiiabed  epeciea.  The  treatment,  of  the  systetnatiapafttf 
the  monograph,  the  Latin  diagnoaes  and  the  English  descriptions,  and  the 
displayed  synonomy,  &c.,  seems  wholly  creditable ;  but  there  U  a  suiplas  «( 
punctuation  in  the  diagnoses,  each  adjective  being  isolated  by  ■ 
The  fossil  species  are  all  described  in  an  appendix,  but  the  author  d 
responnbilit;  for  them." 

OigmUie  Eeergreeru  in  California. — In  the  "Proceedings  of  the  Acailenf 
of  Natural  Science  of  California,"  Dr.  Kellog  says  he  had  just  returned  fr 
under  tha  shadow  of  the  finest  evergreeoa  that  there  were  in  CalifomEa-^ 
tme  chestnut  trees,  Cadanea  chrymphi/Ua,  from  100  to  300  feet  high,  1  t 
(eet  in  diameter,  with  a  clean  trunk  of  60  to  76  feeC  Similar  etalMDnti 
he  had  made  times  unnumbered  from  the  Academy's  first  exislsnce,  m 
in  the  "  Proceedings,"  but  seemed  to  be  overlooked  by  his  Eastern  t 
He  would  also  state  that,  on  tha  trip,  he  had  met  with  the  Jihut  n 
a  shrub  found  in  Sacramento  City,  on  his  first  arrival,  in  IKIU,  anil  ofM 
brought  to  hia  attention  since.  This  also  bud  often  been  brought  to  tfal 
attention  of  tbe  Academy.  A  VibttrHum  Js  among  the  Academy's  coDm 
tion  from  this  part  of  California  (Mendocino  County),  recently  p 
besides  two  specimens  of  buckleberriea,  if  no  mora. 

JV.  Daicpon't  Viete  a*  tu  PrototoxUa. — This  has  be«n  recently  « 
by  Dr.  Dawson  in  the  "  Monthly  Microscopical  Journal "  for  Angiul^  t 
nnnoKd  to  Mr.  Carruther's  doctrine.    Dr.  Dawson  says  that,  In  «" 

IS,  he  must  JV^M.  tUa.^  viv  taust  beu  in  mind  with  what  w«  han  I 
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deal.  It  ia  Dot  a  modem  plant,  but  a  contemporary  of  ibnt  "  prototype  of 
gymnosperma  "  Aporoxt/lon,  and  similu  plants  of  tlie  Devoniaa.  Furtber, 
the  compariaoD  should  be  not  with  exogens  in  general,  or  conifers  in  geucntl, 
but  with  Tarinete,  and  especitillj  witli  the  more  nncient  types  of  these. 
Still  further,  it  must  be  mnde  with  such  wood  parily  sltered  by  water- 
Boakage  and  decay  and  fosi^lized.  These  necesaary  preliminariea  to  the 
question  appear  to  have  bees  altogether  overlooked  bj  Mr.  Carrutbers.  Ills 
original  determination  of  the  probable  aHinitiea  of  Prntotaxites,  as  a  very 
elementary  type  of  taiine-tree,  was  bnsed  on  the  habit  of  growth  of  the 
plant;  its  fibraua  alructure,  its  Bpirally-lined  fibres,  its  medullary  rays,  its 
rings  of  growth,  and  its  coaly  bark,  along  with  the  durable  character  of  its 
wood,  and  its  mode  of  occurrence ;  and  be  made  reference  for  comparison  to 
Other  Devonian  woods  and  to  foasil  taxioe-treea. 

Aaticity  ia  the  Groivth  of  Hanti. — A  recent  number  of  the  "  Gardener'a 
Chronicle  ''  expresses  itself  on  this  point.  It  says :  —  "  How  little  wa  think 
of  the  prodigious  activity  manifested  in  tbe  growth  of  plants  during  a  few- 
weeks.  The  pcocesa  is  gradual  and  noiaeless  ;  moreover  it  is  of  everyday 
occurrence,  and  hence  ia  disregarded.  How  much  water  must  be  absorbed 
and  exhaled,  bow  much  air  inhaled  and  exhaled,  bow  much  carbon  fixed, 
during  the  process  ?  Here,  by  way  of  illustration  of  our  remarks,  are  some 
taeasurementa  of  an  ordinary  plant  of  Ahiei  Nordmanniana,  which  we  took 
a  day  or  two  unce,  The  shrub  is  only  2  feet  0  inches  iu  height,  the  number 
of  young  shoots  of  this  year's  groKtb  upon  it  ia  Gve  hundred  and  eighty- 
five  (686) ;  the  shoots  vary  iu  length  from  half  an  inch  to  0  inches,  their 
ag^egate  length  is  eleven  hundred  and  seventy-one  ( 1,1~1)  inchea,  or  nearly 
ninety-eight  (98)  feet.  Dividing  the  aggregate  length  of  the  shoots  (1,171 
inches)  by  their  number  (58.5),  we  find  the  mean  length  of  the  shoots  to  ho 
about  2  inches.  The  avaraga  number  of  leaves  on  each  inch  of  a  number 
of  flboots  taken  at  random  was  ^4,  bo  that  the  total  number  of  leaves  on 
these  686  shoots  may  be  set  down  at  30,614.  Assuming  each  leaf  to  be 
only  one  inch  in  length — which  is  considerably  under  the  mark,  oven  when 
all  tbe  small  undeveloped  lenvea  are  taken  into  consideration — we  should 
have  for  the  leaves  a  length  of  about  three  thousand  five  hundred  and  one 
(3,501)  feet,  bo  that,  in  round  numbers,  we  may  say  that,  iacluding  the 
abooU  and  leaves,  the  growth  in  length  alone  of  this  very  moderate-sized 
joung  tree,  during  this  aea^on,  has  amounted  to  tbe  prodigioua  number  of 
three  thousand  six  hundred  (5,GO0}  feet,  so  that  if  the  shoots  and  the  leaves 
could  all  be  placed  end  to  end  in  a  continuous  line  they  would  occupy  con- 
siderably more  than  half  a  mile  I " 

Dialh  of  the  Chief  of  American  Sotani.ttl.—\  late  number  of  "  Silli- 
man's  American  Journal "  states  that  "  John  Torrey,  M.D.,  LL.D.,  died 
at  New  York  on  the  lOtb  of  March,  1673,  in  the  77th  year  of  his  age. 
He  bus  long  been  the  chief  of  American  botanists,  and  was  at  his  death 
the  oldest,  with  the  exception  of  the  venerable  ex-president  n[  the  American 
Academy  (Dr.  Digeiow),  who  entered  the  botanical  field  several  years 
earlier,  but  left  it  to  gather  the  highest  honours  and  more  lucrative  rewards 
of  tbe  medical  profession,  about  the  time  when  Dr.  Torrey  determined  to 
devote  his  life  to  scientific  pursuits." 

A  peculiar  Arrangement  of  Wood  and  Bark  in  the  Stem  of  tVittaria  Sinaiiii 
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has  heea  pointed  out  hy  Mr.  Thomas  Mealian.  The  rcrticiil  u>CtloQ  tbowttd 
hy  the  annual  ringa  of  wood  thHt  it  niu  nbout  tweire  join  old.  Alter  IIm 
eighth  year's  circle  tLere  iras  a  Iftyer  of  bnrk,  and  orer  this  lit;«r  two  more 
cireies  of  wood.  On  «  portion  of  the  sectioa  nnother  Ujer  of  Imrlt  lud 
fornied  botween  the  tenth  and  elaventh  years'  ciidea  of  wood.  The  bulc 
seemed  to  be  wholtj'  of  liber,  the  cellulftr  matter  and  eitentnl  oortlcul-laT 
of  the  regular  bark  nppvared  to  be  wsnting.  A  longituiUaal  section  shovvd 
:te  these  ir.tenial  lij^ers  of  baric  extended  no  furthei-  upwanls,  and  U 
this  point  there  was  au  evident  show  of  wood  from  the  interior  ovw  and 
dowD  this  layer  of  inclosed  bark.  He  remarked  that  this  section  of  wood 
a  taken  from  a  steui  which  had  been  led  to  support  itself  in  Jin  upright 
poaition.  When  the  Wiilaritt  ie  permitted  to  trail  slon^  the  ground, 
numerous  rootlets  are  formed  along  its  length,  Ha  thought,  from  the  ap- 
pearance of  the  wood  in  the  specimen  presented,  that  rootlets  had  pArtJslljr 
formed  in  these  erect  stcniB,  pushing  through  the  liber;  and  then,  inaCead  of 
penetrating  entirely  through  the  bark,  and  forming  perfect  roctlett,  tbef 
remained  within  the  cellular  mailer,  and  descending  joined  witli  the  regular 
■woody  layer  in  forming  on  annular  course  of  wood.  This  explanntian  <« 
the  more  plausible,  he  thought,  from  the  fact  that  woody  stems  formed  on 
the  gioood.     Where  the  rootlets  went  quite  through  into  thn  earth,  tl 

01  were  nearly  regularly  cyliodricnl ;  but  these  upright  sterna,  on  which 
rootlets  were  never  seen,  had  an  irregular  fluted  appearance ;  of  cooiw,  tltli 
explanation  does  not  iiccord  with  the  formation  of  wood  in  ligneous  stTBO> 
tures  as  generally  understood ;  but  he  could  not  understand  how  the  a]v- 
pearance  presented  ciuld  have  occurred  in  any  other  way  than  as  hn  I  ' 
supposed. — "  I'roceedings  of  the  Philadelphia  Academy  of  ^civna;." 

The  Iliilorg  of  the  Fresh-water  Alga  of  A'orth  America. — "  Sillima 
Jonmid "  contains  a  short  notice  of  Dr.  Wood's  recent  work  on  tUt 
Nii^ect,  which,  as  it  is  of  interest,  we  givd  in  full.  It  ia  now  fully  twenty 
years  since  the  Smithsonian  Institution  performed  an  appropriate  and  i 
acceptable  service  by  publishing  the  A'ereu  SortaU-Amfni-mui  of  Ih* 
lamented  Professor  Ilnney,  thus  eDabling  our  students  to  study  iha  mi 
Alff<B  of  our  coasts.  It  proved  to  be  one  of  the  most  popular  of  thn  Snitli* 
Bonian  Contributions  to  Knowledge.  The  institution  has  now  MiNhled  « 
students,  and  ail  who  are  curious  in  microscopic  life,  to  enter  upon  the  ma 
dilEcult  but  not  less  interastiog  invesUgation  of  the  &«sh-waler  Afya,  ifr 
bringing  out  Profeiisor  Wood's  important  contribution.  The  systematic  ] 
of  this  goodly  volume  consists  of  330  pages,  of  imperial  quajto  sii« 
which  all  the  United  States  species  known  to  the  author  (exdusiTe  of 
IXatomacea')  are  arranged  and  deiicribed ;  they  are  illustrated  by  twenty -a 
coloured  lithogrspliic  plates,  which  appear  to  he  excellent.  A  suppleiDant 
contains  six  species,  which  are  described  in  Professor  Harvey's  "Nerois,"  which 
Professor  Wood  did  not  consult  in  season  to  include  in  thrir  pmp«r  pUew; 
and  in  the  preface  a  fine  list  of  fresh-water  species  collected  by  Mr.  Otnef 
in  Rhode  Island  and  named  a  long  time  ago  hj  Professor  Ilarrey,  is  »• 
printed  from  Mr.  OIney'a  "  Algie  Rhodiacai."  Any  student  of  tbees  h 
teresting  forms  may  thus  infer  how  much  remains  to  be  known  of  tbnm,  an 
all  should  unite  in  thanking  Professor  W''ood  in  thus  opening  tb«  way  U 
CNtigatiou  ;  nUo  for  the  elaborate  bibliognpliy  sppendwt  to  t' 
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-volume.    Thb  fills  thitteen  pages  in  double  columna,  nod  is  an  ftlmost 
hktutiva  enumeration  of  tlia  ■notkn  aud  scattered  pujieca  which  rolatu  to  Ihis 
groop  of  pUots. 

l)Ulribulion  of  Potasxa  and  Soda  in  rtanti. — In  a  recent  number  of  tht 
"  ComptM  Retidus,"  M.  E.  Peligat  hns  endenvoured  to  determice  vhetht 
pUnt,  watered  during  the  entire  period  of  ita  f>Towth  with  water  holding  in 
solution  common  mU  and  nitrate  of  sodn,  absorbs  a  certain  qiuuititj  of  soda ; 
siid  whether  it  takes  from  the  soil  other  eleiaents  from  plants  of  tbe  same 
cpodea  cultivated  under  identical  circumstances,  but  watered,  aomo  with 
coninicni  water  and  athers  with  potassic  and  ningncBian  solutions.  The 
tabulated  observalions  abow  that  the  common  salt  and  the  nitrate  of  soda 
have  been  totally  left  by  tbe  plants;  uonn  of  the  aabea  contained  soda. 
Nitrate  of  soda  actit  only  in  consequence  of  ihe  acid  it  contains,  which  pro- 
bably combines  by  double  decomposition  wiib  potasaa  or  lime. 

Pilh  of  tie  Baleani  Fir. — According  to  Dr.  Dawson's  researches,  tbe  pith 
'  of  the  balsam  fir  {Abies  Imliamni)  has  the  same  curious  structure  of  pith 
that  be  years  since  fcund  in  Stembergio,  the  pith  of  a  Devonian  conifer. 
It  is  well  seen  in  young  twi)^  one  or  two  years  old,  and  closely  resembles 
that  of  DadoiyUm  Materim-inm  of  the  upper  coal  formation  of  Nova 
Scotia.  The  etfucture  is  in  each  case  an  "  organic  partitioQiDg  of  tbe  pith 
by  diophragms  of  denser  cells  opposite  tbe  nodes." 

ComtaUd  Chhrophjtl  in  PlanU.—  ^.  Prillieux  ("  Comptes  Rendus," 
June  26tb),  discusses  the  structure  of  the  bird's-nest  orchis  (Xeuttin  nidui- 
avi>),  which  is  generally  considered  a  non-parasitic  plant  not  containing 
chlompbyll,  lie  observed  that  if  a  plant  is  placed  in  alcohol  it  turns  green, 
and  then  imparts  that  colour  to  the  alcohol.  Under  the  microscope  it  is 
seen  that  the  brown  colour  of  the  petals  is  due  to  small  elongated  brown 
bodies  scattered  without  order  tliroiigli  tbe  cells  and  grouped  round  the 
nucleus  in  each  cell.  These  bodies  have  the  power  of  swelling,  and  are 
what  he  regards  as  proteinaceous  analogues  of  crystals.  The  application  of 
alkalies  or  acids,  or  even  of  beat,  immediately  turns  them  green,  and  any 
re-agent  which  dissolves  chlorophyll  itself  in  like  manner  becomes  green. 
H.  Prillieui  ("  Academy,"  August  1st)  believes,  however,  that  chloro- 
phyll doea  not  exist  as  such  in  the  living  plant,  the  most  careful  experi- 
ments showing  no  disengagement  of  oxy^n,  but  ratber  of  carbonic  acid ; 
the  chlorophyll  is  probably  rather  a  product  of  tbe  action  of  tbe  re-agents 
applied.  The  tissues  contain  abundance  of  starch,  which  tbey  probably 
dmih  in  that  state. 

^^  The  direct  Synlhetia  of  Ammonia. — An  interesting  experimental  manufac- 
ture of  ammonia  by  mixing  dry  hydrogen  and  nitrogen,  and  sending  the 
electric  spark  through  them,  has  been  recorded  by  Mr,  W,  F.  Donkin,  who 
haa  lately  read  a  paper  on  the  subject,  which  has  appeared  in  abstmct  in  tbe 
"  Proceedings  of  the  Royal  Society."   lie  says,  that "  The  action  of  induced 
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electricity  on  miitureB  of  eeiUio  gues  lias  htva  taUlj  ahtiwn  hy  Sir  Beoja 
min  Brodia  (P.  R.  S.  April  3,  1873),  to  yield  Tery  iotewsling  iMiilta. 
obviouB  applicttticn  of  bis  method  was  to  trout  a.  misture  of  dry  hydni]^ 
and  nitrogen  in  r  rimilar  manner  sa  those  referred  to  abnrr,  with  the  TJei 
of  effecting  the  Byothesis  of  aminonia;  nnd  Sir  B.  Bmdie  kindly  «lbwa 
me  tlie  use  of  his  apparatus  for  the  purpora  of  the  experiment,  which  ■ 
conducted  aa  followa ; — A  mixture  of  about  three  volumes  of  hydrogen  will 
one  of  nitrogen  in  a  bell-jnr  o^er  wa!<jr,  was  pswcd  throuitli  two  tu" 
conttuning  puniice  moistened  with  alkaline  pvrog'allatH  and  eulphuric  « 
respectively,  then  through  a  Siemen'e  induction-tube,  and  into  a  bulb  e 
toining  dilute  hydrochloric  acid.  The  whole  apparatus  being  firrt  fill* 
with  pure  hydrogen,  about  half  a  litre  of  the  mixed  gases  waa  bbW  thi 
the  apparatus,  the  induction  coil  not  being  in  action ;  the  bulb  cantalninj 
the  acid  waa  then  removed  and  another  tiuhslituCed,  containing  an  eq 
volume  of  the  same  acid.  About  half  a  litre  of  the  mixed  g*eet  was  a 
passed  through  the  apparatus,  submitting  them  b)  the  action  of  the  el 
tricity.  The  coutenta  of  the  two  bulbs  were  next  transferred  to  tm>  ti 
tubes ;  and  after  adding  excess  of  potash  to  each,  Nesaler'a  teat  was  applied 
The  first  solution  gave  a  faint  yellow  coloration,  the  second  a  rather  tUd 
reddiah-brown  precipitate.  No  attempt  was  made  to  eattmate  the  quantl^ 
of  ammonia  formed,  aa  it  would  vary  with  many  of  the  oooditiona  of  tl 
experiment." 

Activity  of  Chlorine  in  Darhnett. — This  is  nn  interesting  subject,  eap 

aa  chlorine  is  supposed  to  act  almost  exclusively  in  the  light.     Uowere 

SI,  Melsens  has  observed  that  carbon  in  the  form  of  coke,  puriBMl  \ 

repeated  washings  and  ignitions  in  a  current  of  dry  chlorine,  c 

KaMcIy  ita  own  weight  of  this  gas.     If  now  a  current  of  bjdrogen,  previously 

^Hnd  over  phosphoric  oxide,  be  passed  over  thia  chlorinated  carlMn,  a 

npid  and  in  absolute  darkness,  notable  quautitien  of  hydrochloric  acjd  gM 

Itn  disengaged.    A  true  combustion  nf  hydrogen  in  chlorine  takes  plco) 

the  temperature  being  actually  lowered  by  the  return  of  the  chlaiiii«  tu  th 

gaseous  state. —  Vida  "  Comptes  Rendua,"  Ixxvi.  p.  82. 

Amount  of  Osnne  absorbed  by  Water. — M.  L.  Carius  haa  previously  ebowl 
that  OEone  can  be  absorbed  by  water  unchsaged,  in  quantitius  not  initM- 
aiderable.     He  now  finds  that  at  a  tempemtnre  of  0°,   and  a  p 
0-76  m.m.,  l'34l!  c.c  of  oione  were  absorbed  by  100  c.c.  of  water;  thb  ll 
independent  of  the  amount  of  oxygen  absorbed.    The  oione  naed  in  t 
ezperimenta  was   obtained  by  electric   actiou. — "  Uericbtti  der  D«uti( 
Chemischon  Gesellschaft  tn  Berlin,"  July  H. 

Imjirocemetit  in  Pkoto-Uthography. — In  one  of  the  numbersof  the  "Chemic 
News"  for  August,  M,  Paul  givna  the  following  deecriplinn  of  hia  pr 
«ess :  "  The  paper  is  coated  with  a  layer  of  white  nf  egg  beaten  up,  at 
mixed  with  a  concentrated  solution  of  bichromate.  When  dry  it  Imi 
a  hard  smooth  surface.  After  a  sulllcieut  insolation  undiir  the  negatirti 
tbs  paper  is  covered  with  lithographic  ink,  then  immerwil  in  cold  wat 
to  dissolve  out  the  unchanged  albumen,  which  ie  then  removed  with  a  ft 
sponge." 

••   nvv   Vtrntorinr  for   Prevention   of  Epiilnniea, — In    "Lea   Mnnda' 
1 14)  U.  C^oli.U«  &ec\ti,tea  \.\i«.\.  \Vq  'QVk«taU,the  hfToeliloritaB,  u 
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cliliirine,  merul;  mftsk  dHlet«rious  emannliuns  -vritlinut  destrojinx  tbem.  Tie 
profeiBcs  Ut  have  diMorened  a  menus  of  disinfectiou  which  neutralises  uU 
f.riirid  cffluTia.  The  process  can  be  executed  with  rapidity,  and  eosts  only 
["  MaliiDt-s  per  cubic  metre.  {"  UnfortUDHtely,"  phjs  the  editor  of  the 
*  Chemicnl  Neivs,"  ivlio  ahatracts  the  paper,  "  no  indication  is  given  na  to 
I'lL'  naiuru  of  this  new  disinfcctant."') 

Waterproof  G/uc.— The  "  Chemical  News"  (August  20)  fays  that  bichro- 
mate of  potaisa  baa  the  property  of  rendering;  insoluble,  under  the  infiuence 
of  lij;ht,  certain  organic  bodien,  such  as  gum,  glue,  glycerin,  &c.  If  a  paper 
covered  with  gum  mixed  with  bichromate  is  exposed  to  li^'ht,  the  coating 
becomes  quite  insoluble  even  in  boiling  water.  This  property  is  utilised  in 
the  so-called  "  cathon  "  photographic  process.  Strong  glue  becomes  in- 
tolable  more  rapidly  than  gum,  and  the  action  takes  place  slowly  even  in 
the  dark.  A  concentrated  solution  of  bichromate  is  prepared,  which  is  kept 
in  the  dark,  and  a  little  of  which  is  added  to  boiled  gelatin.  Objects  glued 
with  this,  after  some  time,  can  he  washed  either  with  cold  or  hot  water. 

Mr.  S.  J.  MeUhuuh  appointed  rkotiyrapher  to  the  Shak  of  Per.rk— We 
leam  from  the  "Chemical  News"  that  Mr.  Mellbuiab,  F.K.A.S.,  bos  re- 
c^ired  the  honour  of  special  appointment  as  Photographer  to  His  Imperial 
Uighnesa  the  Shah  of  Persia;  the  reason  assigned  by  the  Shah  for  con- 
ferring thiii  honour  being  that  be  bad  never  had  portraits  which  plenred 
him  so  much,  although  ha  had  sat  to  artists  at  St.  Petersburg,  Berlin, 
■ud  Pans. 

Aa  Improcrment  in  Ihe  Slaiui/actHre  of  Gelatin. — M.  F.  Heuze,  who 
describes  this  method  in  the  "  Uiilletin  de  la  Socl^tiS  Chiniiqne  "  (of  Paris, 
.\ugUAt  S,  1673),  t^sys  that  his  object  is  to  obtain  white  gelatin  from  pro- 
duclj  of  tow  quality,  lie  attempted  first  to  bleach  the  brown  or  nearly 
black  gelatin,  which  is  obtained  as  a  secondary  product  in  the  manufacture 
of  neals'-foot  oil.  This  gelatin  is  applicable  to  very  few  uses  on  account 
of  ita  dark  colour,  and  is  sold  at  42  francs  per  100  kilos.  To  prepare  it,  the 
ftrol — after  removal  of  alt  parts  useful  for  the  turners — are  digested  in  water 
or  superhented  steam  at  a  pressure  of  3  atmospheres.  After  three  hours  of 
dilution,  and  hatf-an-bour  fiir  settling,  the  strongly  ammnnincnl  solution  of 
gelalia  is  concentrated,  the  supernatant  oil  having  been  previously  removed. 
A  dark  brittle  gelatin  is  thus  obtained.  The  author  tried  to  bleach  it  with 
aulphurouB  acid,  or  with  a  sulphate  in  presence  of  hydrochloric  acid,  but  the 
teaulta  were  unsatisfactory.  He  attempted  then  to  modify  the  process  of 
manufacture  itself,  diminishing  the  duration  of  the  action  of  the  aiipeiheBled 
Bleain.  Instead  of  drawing  off  all  the  liquor  at  the  expiration  of  three 
lioim,  it  was  drawn  od  three  times  from  hour  to  hour.  The  solution  was 
then  mixed  with  wood  charcoal  mixed  with  25  per  cent,  of  animal  charcoal. 
and  after  standing  twelve  hours  was  treated  as  above.  The  solution  requires 
4  per  cent,  of  the  charcoal  mixture.  The  product  is  a  gelatin  of  good  qnality, 
vbich  only  presents  a  yellow  tint  when  seen  in  large  masses.  It  is  tasteless 
and  scentless,  and  is  even  fit  for  alimentary  purposes. 

Anric  Moilr  of  Aiialfftitfur  Jiocknia  given  by  M.  Fouqufi,  in  a  recent  num- 
ter  of  the  "  Comptei  Rendua."  It  is  briefly  as  follows : — One  to  two  kilos, 
MTe  reduced  to  A  coarse  powder  (^  millimetre  in  diameter) :  the  powder  ia 
divided  into  two  portionfi,  the  ODeformechanical,  and. the  other  for  chemi( 
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esaminotion.  The  r<imier  U  aubraitted  to  a  powerful  electro-msgnPl  »t  in  1 
action  by  six  to  eight  nuosen  elemeDta.  All  the  feiTUgiDOUs  ports  are  tliua  I 
removed.  The  ciiemicul  treatment  consist*  in  the  uae  r>f  cnncentimted  I 
hjdrofluinic  acid  for  a  nhort  time.  This  process  has  been  applied  Buc<e»-  1 
fully  in  an  examination  of  the  Invns  of  Santorino.  I 

Hotc  to  Pr(pa>-e  Tnferrmi  Phutphale  is  a  question  answered  In  K  p^MT  at  I 
one  of  tbe  late  uieetin)^  of  the  Chemical  Society,  by  Mr.  R.  Schenck,  I 
who  prepared  this  substance  by  pouring  a  solution  of  ferrous  eulplwta  into  \M 
fliuik  in  which  pbospboretted  hydrogen  was  being  evolved  by  the  at^Iion  offl 
potassic  hydrate  on  pbosphota^.    The  precipitate  of  ferroua  hydrate  at  fintfl 
formed  rapidly  becomes  greyi  and  tinally  black.    After  removal  of  thafl 
phosphorus,  the  iron  phosphide  was  puriGedby  boiling  it  with  a  solotion  of  ■ 
potasMC  hydrate,  and  subsequently  with  hydrochloric  acid.     The  resolU  of 
the  analyses  corresponded  to  the  formula  Fe,P,;  the  phaepbonis  appearioR 
to  be  trivalent.    The  ferrous  phosphide  dissolres  slowly  in  boiUnj;  acidi, 
■with  evolution  of  gas,  and  in  the  dry  slate  lakes  fire  below  lOff,  burning  to 
a  reddish-brown  powder.     The  author  intends  to  apply  the  same  method  t> 
the  preparation  of  other  phosphides. 

SilkVyemg.  Dort  SiOcfoitii  CompmrndnKith  Acidit — M.  E.  Durwell.  wbti 
has  R  paper  on  this  question  in  a  tate  numlwr  of  the  Paris  "  Ballctin  dc  U 
Soci^tfi  Chimique,"   takes  for  the  foundation  of  bis  views  the  hrpollimii 
that  silk  forms,  with  acids,  true  compounds,  capable  nf  unilini^  with  the 
coal-tar  colours  and  with  other  dyes.     Having  uugummed  silk  tn  set  lbs 
ftbrcnne  at  liberty,  he  boiled  it  for  a  day  in  distilled  water,  tu  remove  Urn 
last  traces  of  the  soap  employed  in  this  operation.    It  was  then  citrsdcd 
with  alcohol,  so  as  to  leave  pure  fibroine,  which  invariably  gave  an  alkaBn* 
reaction.     This  silk  was  then  dyed  in  a  bath  of  litmus  anil  very  lUlutn  * 
phnric  add.    The  litmus  serves  here  at  once  as  reagent  and  n 
matter.     The  colour  is  thus  entirely  fixed  in  the  silk  ;  but,  on  i 
the  hath  with  a  trace  of  mngneiaa  or  of  caustic  soda,  the  blue  litmus  « 
back  into  sohition,  except  a  trace  which  was  still  absorbed  by  the  * 
This  experiment  ma;  be  indefinitely  repeated  on  the  same  colou^halk  h 
rendering  it  alternately  acid  or  neuiraL    It  is  the  same  with  the  > 
colours ;  but  as  thew  have  a  great  tinctorial  power,  the  experiuBnt  i*  li 
striking  and  decisive  than  with  litmus.     On  treating  two  parta  of  fl" 
with  one  part  of  sulphuric  acid  in  the  cold,  combination  at  on 
Heat  is  dei^elopcd,  which  must  he  kept  down  as  much  as  poaiitile  by  a 
the  capsule,  otherwise  tbe  silk  will  be  complo(«ly  resolved  ioto  gine 
ulmic  compounds.    After  an  hour's  time,  the  reaction  is  conipleb 
bronn  liquid  is  filtered  over  asbestos,  diluted  with  three  or  four  tj 
hulk  of  water ;  the  excess  of  acid  is  neutralised  with  baryta,  fUt«reiI,  ai 
evaporated.     A  mass  is  thus  obtained  which,  on  treatment  with  alco' 
leaves  a  true  compound  of  fibroine  and  of  sulphuric  acid.    It  ia  k  w 
transparent,  horn-like  body,  soluble  in  water.    The  solution,  if  ti 
on  alkali,  gives  a  predpitale  of  fibroine. 
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B^fS«  Coal  of  Upper  Surmnh. — "  This  miDeral,''  saye  Csptain  G.  A.  Strover, 
vlo  ba«  An  iniportaDt  paper  in  the  "Oeological  MagnxiDe"  for  Auguat,  "ia 
kaown  l<i  exist  nt  Thingadaw,  about  Heventj  miles  aboTe  Masdalnj-,  od  the 
western  bank  of  the  Irrnwaddy ;  at  Shuajgoo,  below  Bhftmo  (  at  Meituba- 
loiiDg,  in  the  Sban  States  east  of  Mandalay;  to  the  south-weBt  ofMfLndalay, 
in  the  Ynw  district,  at  Yaignaw,  east  of  Nat-tiuk.  It  is  found  at  Pagan 
and  Sbimpagnh,  and  it  is  probable  that  it  exiels  near  Meubia  and  Vej- 
nangrouug.  At  Tliingndnw  the  cual  has  been  extracted,  but  it  is  of  an 
inferior  description,  nnd  more  resembles  lignite  than  true  mineral  coal,  An 
attempt  was  latelj  made  here  to  ascertain  the  productiTeneas  of  tbe  coal- 
beds.  It  is  nenrtj  certain  that  plentj  of  cnnl  exists  in  tbe  locality,  and  a 
few  more  borings  would  probably  prove  this.  The  coal-bed  in  the  Shan 
States  at  Meinibaloung  contains  true  mineral  coal,  and  consequently  a 
valuable  c<jnl.  It  has  been  inspected  by  an  experienced  mining  engineer, 
and  highly  approved  of  as  equal  to  the  best  Eogli^h  coal.  There  is  little 
doubt  tbnt  the  beds  are  extensive,  but  unfortunately  the  distance  inland  is 
great,  and  no  easy  means  are  available  for  transporting  the  coal  to  tbe  low 
lands ;  indeed,  the  only  method  at  present  is  by  floating  it  down  moun- 
tun  streams  and  rapids  on  rafts,  which  entail  considerable  risk  and  loss  of 
coal.  European  Akill  and  enterprise  would  soon  make  a  safe  route  of  one 
description  or  another  if  really  required  by  the  Government  It  remuns  at 
present,  with  neigbhouring  wealth,  where  nature  placed  it,  awaiting  derelop- 

Geotogicnl  Map  of  the  United  Statet. — This  nap,  which  is  on  a  small 
ccale  i3(t  by  24  inches),  presents  us  nevertheless  with  a  fair  notion  of  the 
geological  features  of  this  vast  and  well-favoured  country.  To  the  geolopst, 
OS  to  the  public  at  large,  the  most  important  area  to  be  noticed  at  this  time 
is  that  occupied  by  the  Caiboniferouf  system ;  end  if  arguments  were 
needed  to  favour  the  old-established  belief  that  the  general  movement  of 
peoples  is  in  a  westerly  direction,  and  that  the  country  of  the  future  is 
North  America,  let  our  American  cousins  point  with  perfect  confidence  to 
their  almost  inexhauetible  coal-fields,  which  ore,  practically  speaking, 
nnworked,  so  great  hitherto  has  been  tbe  supply  of  surface-fuel  in  the 
clearing  of  boundless  forests,  now  changing  into  broad  lields  of  com  and 
pastures  for  vast  herds  of  cattle.  The  older  rocks,  named  Eo/oic  by  the 
authors,  comprise  all  the  formations  earlier  than  the  Parndoxidef-heAa, 
including  the  oldest  known  metamorphic  Appalachian  schists.  We  hope  to 
see  larger  maps  issued  in  future.  Why,  it  is  not  so  large  as  our  own  excel- 
lent pocket  map  of  England  and  Wales  by  Professor  Ramsay. 

Sladl  of  a  Denligeroaa  Sird  from  the  Isle  of  Shejipey. — This  has  been 
described  at  the  last  meeting  of  the  Geological  Society  by  Professor  Owen. 
Tbe  bird  is  Odontopteryx  toliapicui.  The  specimen  described  by  the  author 
consisted  of  the  bmin-case,  with  the  basal  portion  of  both  jaws.  The 
author  described  in  detail  the  stnicture  and  relations  of  the  various  bones 
composing  this  skull,  which  is  rendered  especially  remarkable  by  the  denti- 
culation  of  the  alveolar  margina  of  the  jaws,  to  which  its  generic  appellation 
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refers.  Tbe  denticulntbns,  wbich  Are  intrinsic  parts  ot  the  bone  bnuin 
them,  nre  of  ttro  »iz<)s — the  smaller  ones  bbout  htlf  n  line  in  lenjrtli, 
larger  ouos  from  two  to  three  lines.  The  latter  are  separated  b;  ioti^n 
of  abiut  half  an  inch,  encli  of  which  is  occupied  bv  eof  eml  of  tlie  amana 
denlicles.  AU  the  denticles  are  of  a  trjuugulfir  or  conipreBBod  conical  fom 
tbe  larger  ones  resembling  laniaries.  Sections  of  the  denticles  ihow  nnd« 
the  microscope  the  unmistnkable  characters  of  a^ian  bone.  The  length  4 
the  skull  behind  the  fronto-nasal  suture  is  two  inches  rive  liaea;  and  btm 
the  proportions  of  tho  fragment  of  the  uppM  mnodible  presened,  the  aiitbo 
concluded  that  the  total  length  of  the  perfect  ukull  CJuId  not  be  1<M  tbil 
between  five  and  mx  inches.  The  nutbor  proceeded  to  compare  the  f 
which  he  declsred  to  present  sttietly  a»iivn  chnracters,  with  those  groupst 
birds  in  which  tlie  beak  is  longer  than  the  truu  cranium — n  diukctcr  irhkl 
occurs  as  a  rule  ia  the  Aeei  m/iiatiag. 

Tlie  Phylogtni/  of  the  Mammalian  Orderi. — This  haa  been  attempted  ll 
be  formed  hy  various  palnontulogi^ts,  with  several  degrees  of  success.    Tin 
latest  is  that  by  en  American  geologist.  Professor  E.  D.  Cope,  in  a  papi 
which  was  read  before  the  Ameriosn  Philosophical  Society  on  Ajiril  Ifl,  an 
published  Usy  G,  1873.     The  paper  is  too  long  for  abstract  here ;  but « 
may  give  the  tabular  plan,  of  which  the  author  says : — "  The  accooipanying 
diagram  is  designed  to  express  to  the  eye  more  clcsrly  tbe  propositions  madf 
above.    By  comparing  it  with  asimilar  tohlo  published  by  Vt^A.  GJU  ('fto- 
ceedings  of  tbe  American  Association  for  the  Advancement  of  Sdonoa 
1871,  p,  205j,  a  close  reecmblanco  between  the  two  may  he  observed,  as  ■ 
as  certain  difTerencos."    lie  wishes  to  be  understood  that  tbe  f^ers  nai 
in  it  as  ancestors  are  to  he  regarded  in  the  light  of  types  of  groups.     Than 
is  no  other  mode  of  eiploining  the  facts,  than  that  in  accordance  with   ' 
law  of  "  homologous  groups,"  i.e.  that  several  genera  of  one  group  bavt. 
undergone  eimilur  modilication  into  corresponding  ones  of  a  second  tTi^np." 
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Hit  VoU<m->t»  of  Bawaii. — In  n  lata  numberaf'SiUimnn's  Jonraal,"  tb* 
Her.  T.  Salt  gives  a  graphic  account  of  them.  Ileaaya:  "You  hare  wtoM 
account  of  the  eruption  within  tbe  great  summit-crater  of  Mauna  I>o«  to 
Augu8t,18T2.  This  continued  for  two  or  throe  weeks.  OntheS'thuTJanaaif 


■  See  "Origin  of  Genera,"  p.  79,  Prop,  V. 
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of  the  pnKDt  jfor  we  hod  the  grandest  dispUj'  from  the  crater  tlmt  I  hftva 
ever  Men.  The  action  within  it  was  veberaent,  and  the  aceae  mHrvelloualy 
brilliant.  The  great  mural  pit  nna  in  awrul  ebullition,  nnd  «o  violent  wm 
the  raginf;  of  the  molten  sea  within,  that  herdami^n  of  Rued  nnd  Tticbfird»OD'a 
ranch,  on  the  eastern  elope,  reported  tha  mountain  aa  constaotly  quivering 
like  a  boiling'  pot.  At  Kapapala  in  Kau,  at  the  base  of  the  mountaio,  both 
foreigner!  and  ontires  aasert  that  they  distinctly  beard  the  ewuh  of  the 
fiery  liquid,  like  the  roaring  and  surging  of  a  rushing  river.  The  sheen  of 
light,  which  rose  thousands  of  feet  heavenward  and  eprend  like  a  burning 
finniuneot  over  the  mountnin,  was  truly  magnilicent.  At  times  the  splen- 
dour waa  8o  vivid  atiJ  so  extended  that  observers  tailed  out  thu  whola 
Deighbouihood  to  witnesa  the  scene ;  some  thought  they  saw  the  fiery  river 
rushing  down  the  side  of  the  mouutnin  ;  and  numbers  were  sure  that  it 
waa  half  way  down  the  side,  and  that  it  waa  coming  towards  Ililo  in  hot 
haste.  This,  however,  proved  an  optical  delueion.  The  molten  tiea  vas 
confined  within  the  deep  crater,  but  it  was  fearfully  grand.  Parties  were 
planning  a  visit  to  the  scene  of  action,  when  suddenly  the  great  furnace 
ceased  blast.  This  was  a  tittle  tantalising,  but  as  we  had  all  been  favoured 
with  free  tickets  to  a  royal  display  of  fireworks,  we  could  not  mourn." 

A  Salt  Depotit  of  Wattrn  Ontario. — Mr.  J.  Oibson,  B.A.,  gives  an 
account  of  this.    The  following  is  the  depth  of  one  of  the  wells : — 

rot. 

1.  Gravel,  sand,  and  clay 36 

3.  Stratified  dark-gray  hmestone 400 

3.  Stratified  magnesian  limestone,  followed  by  a  very  hard  lajer 
of  chert 200 

4.  Crystalline  siliceous  limestone,  containing  magnesia  .         .         .110 

5.  Blue  clay,  shnle,  and  limestone 2fi0 

6.  Gypsum,  shale,  and  salt 60 

7.  Rock  salt 100 

Total  depth  .  1I3G 

drilling  done  in  this  well  waa  unprecedented  in  the  annaU  of  this  system 
'  ig,  both  for  speed  and  abaence  of  mishaps.  Actual  boring  com- 
menced  on  the  10th  of  March,  1870,  and  the  salt-bearing  stratum  waa 
reached  on  the  eve  of  the  22nd  of  the  same  month.  After  passing  through 
100  feet  of  pure  rock  salt,  without  the  least  evidence  of  change,  Uie  boring 
was  abandoned.  The  great  auccess  attending  Ibis  boring  led  to  the  unking 
of  two  other  wells,  vii. : — Sparling  and  Merchant's,  in  the  immediate 
vicinity ;  both,  however,  giving  records  similar  to  the  above.  Truly  in  no 
other  portion  of  the  American  continent  has  there  been  diacovered  a  deposit 
of  salt  BO  magnificently  great.  The  supply  is  practically  illimitable,  and 
may  favourabty  compare  with  the  production  of  the  salt-mines  of  Droitwich, 
in  Central  England,  or  with  that  of  the  solid  salt-hills  of  Cordova. 

Sock  Fiiiitrei  and  thiir  Cmmi. — In  a  paper  in  the  "Geological  Magazine," 
Mr.  T.  Clifton  Ward,  F.Q.8.,  after  giving  a  long  account  of  tha  subject, 
aaya,  "  How  are  such  fissures  to  be  accounted  for  f  Does  any  one  of 
the  following  aupposidons  seem  likely  f^l.  That  they  are  strictly  of  the 
nature  of  slips ;  that  is,  the  mass  of  the  mountain,  or  any  part  of  its  a 
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b  pTeseing  outwards  or  towtuds  the  flnnks.  S.  That  they  bare  been  o 
by  enrtbquoke -shocks,  perhaps  very  long  siDce.  Si.  That  th«y  are  the  oul 
ward  eipreSBions  of  faults  slowly  taking  place,  and  represent  much  gKUt 
disturbances  or  shifts  nt  considerable  lieptbs.  I  can  cone 
"of  no  other  theories  than  theae  to  account  for  thfllr  funnation.  Let  i 
consider  their  respective  merits.  Wiih  regard  to  (1)  the  factt  ibat  tl 
mountaIn-<HfB  lias  no  slipped  Hjipeiirance,  and  that  the  fissures  often  octt 
on  a  more  or  leas  Hat-topped  mounliun,  are  against  this  supposition,  tLoug 
the  eaio  with  which  one  can  imagine  a  great  slip  inclin«s  one  ratlu 
naturally  towards  it.  That  (2)  ia  a  possible  cause  no  one  will  deny,  tkoug 
in  this  case  it  t^ems  almost  strange  that  the  fiesurea  should  not  be  m< 
&equent  than  they  are,  seeing  that  the  shocks  must  always  have  been  mc 
OT  lees  felt  over  so  small  a  district  whenever  they  orcnrred  strvmglv  at  o 
part,  Againat  (3)  an  objection  might  be  rused  that  they  occurred  onl; 
among  certain  rocks  of  the  district,  whereas  faults  would  be  likely  to  h 
found  without  any  such  mnrked  restriction.  But  I  do  not  think  such  ai 
objection  would  hold :  the  non-occurrence  of  the  fissures  of  this  clii 
among  the  Skiddaw  Slate  mountains  is  probably  dne  to  tbe  natur«  of  tli 
rook;  if  fissured  gradually,  or  even  suddenly,  the  readily  splintering  Ma 
shivering  slate  would  cIom  the  crack  almost  directly,  so  tliat  ii 
be  unperceived,  whereas  among  the  bard  and  Mock;/  rocks  of  the  Voh 
Series  the  fissure  would  stand  open,  or  have  large  ongulnr  blocks  wedged 
in  it." 

TAe  Structure  of  CniJOTi/*.— Mr.  J.  Eofe,  F.I^.S.,  haa  publiabed  « 
capital  paper  on  this  subject.  He  says  that  through  the  kiadni 
Mr.  E.  Hollier  he  has  procured  pieces  of  colunms  from  the  Silnriaa 
formation  at  Dudley,  including  Taxocrtnu!,  IWitchocrinut, 
Martttpiucrittm,  Cijatkocrinif,  and  two  columns  undermined,  as  th>7 
were  without  beads.  Of  these  he  has  had  rlices  mounted  for  the  nua 
scope,  and  iinds  on  examination  that,  although  there  appears  to  be  a  gena 
aimilarity  in  construction  with  the  round  column*  of  the  Alounlain  lim 
stone,  as  they  are  mora  metamorphosed  by  crystallisation,  tbe  det«ib  • 
more  difficult  to  distinguish.  Some  of  them  exhibit  pentaphylloid  aDOttn 
of  tbe  central  canal,  as  the  Taxocruuu  and  Cyaihoarimu,  whilst  the  JUa 
«uf)ibcruiUf  shows  a  rosaceous  section,  the  petals  being  wide  ami  tl 
divisions  between  them  forming  very  a^e  angles ;  but  he  cannot  a 
torily  make  out  the  fibro-cartilaginous  structure  round  ihi!  cnnal,  tlioii^ 
from  appearances,  it  ia  probable  that  it  would  be  found  by  further 
tion  with  a  great  number  of  specimens.  This  paper,  which  i*  of  a 
length,  will  repny  perusal.— "  Geological  Msgftgarine,"  Junis 
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In^mttBinU*  u*  Lamp* /or  Vinng  Optrationi. — It  appmir*  tlut  I 
tenr  has  discovered  that  ths  vitiated  air  dischari^ed  by  (tinM  | 
oxygen  enough  to  support  the  ftanie  of  a  petroleum  lamp,  tlo  a 
connects,  with  the  flexible  escape-pipe  of  a  diver's  helmot,  s 
of  the  above  desctiptioa.    Tho  lamp  may  be  carried  in  the  bonil  uf  t^  di 
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tttflched  to  acj  pnrt  of  bis  person.  The  flow  of  the  escnpiog  ur  from 
the  helmet  through  the  lamp  gives  a  bright  flame,  enabling  the  diver  to  see 
in  nil  directione,  rendering  the  employment  of  the  expeoaive  electric  light 
no  longer  necesaory. 

A  Pnaanatio  Seiuing-machine. — Aa  apparatus  of  this  dcscriptioT)  hu 
been  lately  patented  by  Mr.  J,  E.  Holmes,  It  consiats  of  a  sewing-machine 
having,  below  the  table,  a  train  of  gear-wheele  and  an  air-pump,  operated 
by  a  crank,  the  pump  being  used  to  exhauat  the  lur  from  a  cylinder,  under- 
neath a  piston  which  traverses  the  cylinder.  The  exhaustion  of  the  lur 
causes  the  piston  to  descend  and  drive  the  aewing-machine.  If  a  vacuum 
equal  to  14  lbs.  to  the  inch  can  be  obtained,  the  piston  being  nine  inches  in 
diameter,  the  pneumatic  pressure  on  the  piston  will  be  890  lbs.,  equal  to  a 
weight  of  that  amount  falling  say  thi'ee  feet,  the  height  of  the  sewing- 
machine  table  under  which  the  piston  is  placed. 

Jmproeed  Railwar/-can-ia^ie  SraJcr-t, — These  have  been  described  to  the 
Society  of  Engineera  by  Mr.  W.  H.  Fox,  C.E.  His  conclusions  are  that 
every  engine  and  carriage  should  be  fitted  with  brake  apparatus  capable  of 
reducing  It  from  a  npeed  of  sixty  miles  per  hour  to  a  slate  of  rest  in  a  dis- 
tance not  exceeding  320  yards  on  a  level,  in  ordinary  weather;  that  a 
retarding  force  of  18  per  cent,  of  the  weight  of  the  train  is  sufficient  to  do 
this;  that  cost  iron  is  generally  more  suitable  than  wood  as  a  material  for 
brake-blocks ;  and  that  experiment  shows  that  a  pressure  of  2^  tons  is  re- 
quired to  be  applied  to  the  cast-iron  blocks  fitted  to  each  of  the  four  wheels 
of  a  carnage  weighing  10  tons,  and  18  ton  if  wooden  blocks  be  used  in  like 
manner.  The  author  considers  that  tke  atmospheric  bmlie  complies  with 
nearly  all  the  conditions  necessary  to  be  fulfilled  by  a  perfect  continuous 
brake.     .St^o  also  "  Scientific  American." 

An  Jnitniment  for  bringing  up  Poriiont  of  tie  Ocean-bed  has  been  dis- 
covered by  a  blacksmith  on  board  the  ship  Jlydra.  The  ChaUatger,  tbe 
exploring  ship  now  on  a  voysge  of  discovery  round  the  world,  is  supplied 
with  a  number  of  these  instruments.  The  machine  consists  of  a  hollow 
metal  rod,  fitted  with  valves,  and  on  which  are  rove  cast-iron  weights 
of  100  lbs.  each,  one  for  every  1,000  fathoms  of  estimated  depth.  The 
whole  is  BO  adjusted  that  the  weights  detach  tbemselvss  on  striking  the 
bottom,  and  only  the  rod,  with  the  soil  within  it,  is  recovered.  When  the 
Challtsiger  started  on  her  voyage,  some  months  ago,  she  had  thirty  of  these 
weights,  which  will  probably  have  to  be  replenished  before  she  has  com- 
pleted her  work,  A  much  better  inrtrument  (in  the  opinion  of  the 
"  Scientific  American")  for  deep-sea  sounding  is  that  invented  by  Sidnev 
E.  and  G.  L.  Morse,  brother  and  nephew  of  the  late  Prof.  3.  F,  B.  Morse, 
patented  in  New  York  in  1866.  This  machine  consists  of  a  rod  containing 
a  series  of  hollow  glass  balls,  by  means  whereof  (tke  number  of  balls  being 
increased  ot  diminished)  any  dewred  degree  of  buoyancy  may  be  imparted 
to  the  instrument,  Bags  of  sand  or  stones  are  attached,  by  which  the  rod 
is  carried  down,  and  the  lower  end  made  to  scoop  up  a  portion  of  the  ocean 
bottom.  Tho  aand-hags  become  detached  when  the  rod  strikes  bottom, 
and  the  rod  then  rises  with  amazing  velocity  to  the  surface,  shooting  up 
into  the  air  as  if  discharged  from  a  gun.  This  instrument  is  also  provided 
with  glitss-presaure  chambera  and  mercury,  so  arranged  that  the  pressure 
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of  tlie  wfttei  will  drivp,  the  mercury  from  ona  chamber  to  the  other. 
depth  of  the  ocean  bottom  will  he  indionted  by  the  quantity  of  b 
ezcbangtid.     The  register  of  depth  ia  very  exact.     This  sounding  h 
reqiiireB  no  line,  and  ia,  we  believe,  the  first  of  the  kind  sTcr  invent^. 

JIntp  to  Ascrrtam  the  Strength  nf  Metal*. — Various  plans  for  this  purpoi 
have  been  used  from  time  to  time.  That  of  Prof.  Thurston  is  thus  deacrib«4 
"  Work  has  now  been  commenced  upon  the  metals,  and  the  Frofou 
deeirea  to  obtfun  samples  of  all  well-known  hranda  ;  the  apecimens  I 
he  3}  inches  long,  and  of  1  inch  round  bar  or  }  and  }  square  bar,  with,  i 
each  case,  atatements  as  concise  as  possible  of  the  ores  used  and  metho 
of  nnnufacture  of  the  ftample,  with  the  understanding  that  the  i 
may  be  published.  The  specimens  may  be  sent  to  tha  Institute  at  ■ 
lime.  The  work  was  interrupted  May  '2i,  and  during  the  absence  of  I'ru 
Thurston  to  nttend  to  his  duties  as  a  member  of  the  United  Stat* 
Scientific  Commission  to  Vienna,  but  have  been  resumed  on  hts  retoi 
September,  We  noticed  a  specimen  of  Ulster  iron  taken  from  i 
market,  which  had  twisted  to  the  limit  of  the  machine,  over  SIW,  n 
out  breaking  off.  The  specimens  are  turned  down  in  the  middle,  the  ned 
being  1  inch  long  and  f  inch  in  diameter,  by  Whitworth  gauges." 
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Sponlancoiu  CoayuUttion  of  MUk  u  Catutd  by  Microiytnat. — Accoi^og  t 
a  paper  by  M.  A.  Bi^champ  in  a  late  number  of  the  "  Journal  de  PbariDaeii^' 
tbemaincauseof  the  spontaneous  coagulation  of  milk  is  thepresenee  then' 
of  minute  living  organisms,  which  may  be  delected  in  the  roiUc  \ij  ft 
diluting  it  with  from  five  to  six  timed  its  bulk  of  creosote  water  (iMatll 
the  degree  of  concenttation  nor  the  mode  of  preparatioD  of  this  fluid  I 
quoted),  and  next  filtering  the  niUk,  cure  being  taken  to  protect  the  fllU 
from  dust.  The  filter  is  first  washed  with  ether,  for  the  purpose  of  etju 
nating  the  butter ;  next,  with  a  dilute  solution  of  carbonate  of  sods,  for  t] 
purpose  of  dissolving  some  caseine;  and  lastly  with  distilled  water.  C 
inspection  with  the  microscope  (magnifying  power  500  diameten)  th 
microzymea  will  be  seen. 

It  there  itich  a  thing  at  MuKuiar  Sfntation  f — The  results  of  ii.  B 
liArdt's  experiments  to  determine  whether  the  so-colled  "  muscular  sei 
comes  from  the  muscles  or  from  some  other  source  are  not  without  ■ 
interest.  The  author  does  not  deny  a  "sense  of  force,"  hut  claims  that  it 
may  be  only  a  comdousoesa  of  the  degree  of  excitement  in  the  nemtf 
centre  which  acts  on  the  muscle,  or  that  it  may  be  owing  in  part  to  erni 
tiota  in  the  soft  parts  adjacent  to  the  muscle.  Bernhardt  paiMw  in  nrit 
IS  arguments  pro  and  con.     Spioss  and  SchtiT  pronouooe  decidwl 


against  sensation  in  the  muscles.  Mechanical  and  chemical  exciieinoBti ' 
the  muscles  produce  neither  pain  nor  reflex  movemonta,  as  has  been  hImh 
by  I^kford  and  Arnold.  Cramps,  indeed,  cause  poiu ;  but  this  niaj  ran 
from  compreauon  of  nervous  filaments  traversing  the  mnsclci.  It  >*  doab 
mover,  whether  the  muscles  receive  sensory  norrea ;  for  U  W  been 
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liliowD  b;  SchifF  thai,  after  Mction  of  tlie  aaterior  roob,  all  the  muscular 
nerves  after  a  whilo  are  fuuud  b  a  stste  of  degeneration.  The  knowledge 
of  the  position  of  the  limbs  miiv  come  from  the  nerrea  of  tbe  tendons  and 
of  tbe  soft  parts  about  the  jointg.  In  a  eonipara lively  recent  number  of  the 
"  ArcbiT  fiir  Nervenkranklieitcn,''  M.  Benihardt  deacribes  how  he  arranged 
some  pulleys  at  tbe  foot  of  a  bed,  «o  that  an  unseen  weight  might  be  raised 
bj  tbe  hand  or  fitnt.  The  experimenter  determined  first  vith  what  acru- 
racj  he  could  estimate  the  weight  attached  to  tbe  cord  when  raised  bj 
voluntary  motions.  Then  be  caused  the  muscles  to  contract  by  electric 
stimulus,  and  found  that,  in  tbe  absence  of  a  volitional  impulse,  it  was 
much  harder  to  tell  bow  much  weight  waa  raised. 

Irritahyhiy  oflhe  Heart  of  thu  IPrng. — The  "  Lens,"  in  ita  lust  number, 
has  a  short  note  on  this  subject.  It  says  of  Batrschiaca  generally  that 
be^des  being  obliged  to  pump  air  down  JQtn  their  own  lungs,  which 
eiplaiuB  why  (he  gular  membrane  underneath  the  under  jaw  is  so  elastic, 
acting  on  the  volume  of  inhaled  air  in  tha  cavity  of  the  mouth  on  tbe 
mechanical  principle  of  bellows,  they  catch  game  with  the  point  of  the 
tongue,  drink  through  tile  spongy  texture  of  the  skin  on  the  hack,  and  lire 
months  in  succession  coDcealed  in  tbe  mud  bed  of  a  pool  without  respiring ; 
and  yet  the  »yttIoIe  and  diastole,  or  in  plaiuer  words,  the  contraction  and 
expansion  of  tbe  heart,  is  not  suspended.  Their  vitality  is  remarkable, 
since  the  small  amount  of  oxygen  introduced  into  the  arterial  blood  wlien 
making  the  iinal  plunge  in  autumn  keeps  the  spark  of  life  alive  till  emerging 
bota  the  water  in  the  spring.  If  the  heart  of  a  frog  is  cut  from  its  con- 
nections vrithin  the  pericardium  and  placed  on  a  table,  it  will  pulsate  and 
throb  energetically  for  some  minutes.  When  apparently  quiescent,  the 
point  of  a  needle  will  rouse  it  again  into  spasmodic  energy.  Finally,  by  th» 
touch  of  irritants,  its  irritability  is  completely  exhausted.  After  experi- 
menting full  half  an  hour  in  that  manner,  we  were  struck  with  the  lively 
Taultinga  of  the  frog  from  which  the  heart  had  been  taken.  Certainly  it 
was  conacioua  of  its  relations,  for  it  avoided  many  cautious  attempts  lo  cap- 
ture it  on  the  psrt  of  the  operator.  It  was  some  hours  before  death  closed 
tbe  scene.  The  vital  tenacity  of  reptiles,  particularly  batrachians  and 
chelonians,  which  include  the  tortoise  family,  is  remarkable,  and  worthy 
of  more  extended  scientific  investigation. 

Action  of  Certain  Subatauea  on  (As  Spinal  Cord. — Tbe  "  Lancet,"  in  a  late 
nnmber,  has  an  important  article  on  the  inHuence  of  aubstauces  on  the 
reflex  excitability  of  the  cord.  It  states  that  Dr.  S.  Meihuiien  gives,  in 
PCuger's  "  Archiv"  (Band  vii.,  Heft  4  and  5),the  results  of  a  series  of  experi- 
ments he  has  made  on  the  effects  of  various  agents  on  the  reflex  irritability 
of  the  spinal  cord.  The  animals  were  chiefly  frogs,  and  the  disturbing  in- 
fluence of  the  brain  was  removed  by  lUK^tioQ  of  tbe  cord  below  the  medulla 
oblongata.  The  lest  of  the  degree  of  irritability  of  the  spinal  cord  was  in 
most  instances  very  dilute  (|  per  cent)  sulphuric  acid,  which  waa  applied  to 
the  Buriace  of  the  skin  at  intervals  of  a  quarter  of  an  hour,  and  tbe  time 
before  contraction  occurred  noted.  Meihuizen  finds  that  bromide  of  polat- 
tium  rapidly  depresses  the  excitability  of  tbe  spinal  cord,  and  ultimately 
entirely  abolishes  it,  and  he  gives  certain  experiments  wbich  show  that  itia 
not  due  to  the  action  of  this  salt  on  tbe  periphery,  or  on  tbe  nerve  eoida^ 
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but  upon  the  cord  iUelf.  The  talti  of  zinc  hure  n  similar  ftctino.  lit 
aiders  the  acatnte  might  properly  be  leg'arded  m  a  narcotic.  Chioral  hijilnttt 
lowers  the  reflex  iictifity,  and  ita  action  is  aUo  centrsl.  Expcrtmenls  wilh' 
ttryehnia  brought  out  the  ciuioua  fact  that  whilst  the  nerves  and  niii«el«* 
become  highly  sensilive  to  fnacA<uiHWirritntion,thereiR  tm  nialPii*!  la 
in  thdr  reaction  upon  the  application  of  clieauc&l  stimuli.  Qui'huk,  e 
moderate  doses,  rapidly  diminishes,  and  ultimately  extiD^ruiiihaB,  the  reil<<a 
activity  of  the  cord;  but  ihie  action  is  appareutly  not  direct,  but  in 
measure  indirect,  through  dlBtuibnuce  of  the  ciivulation  and  arrMt  of  lli« 
heart's  action.  Alcohol  (ten  per  cent.)  first  and  for  a  lon^  time  gnaUf- 
lowered  and  then  exulted  the  irritability  of  the  ipinal  cord,  C'f^ 
raindly  lowered  it  (_\  C,  c.  of  10  per  cent,),  almost  entirely  abolishing  il  is 
four  hours.  Morphia  first  deprested,  then  exnlted,  and  finally  aboUabed  tbi 
excitability  of  the  cord.  Digitalis  has  no  influence  on  the  spinal  cord  at 
centre,  but  it  nets  as  a  depressant  upon  it,  through  its  action  on  tbe  tm 
motor  system. 

Inquiry  into  (fie  AnlecedaUK  of  Sdenlific  Men. — The  "Medical  RtcaiA^ 
which  continues  to  supply  moat  interesting  inrormatioo,  Bays  that  followi 
out  a  line  of  inquiry  suggested  by  the  remarkably  interei^tiag  recant  wodt  9 
M.  Decandolle,  Mr.  Francis,  F.A.S.,  has  issued  a  schedule  of  mionte  a 
Bearching  questions  as  to  their  personal  and  family  antecedent*  to  aboutS 
of  the  moat  eminent  scienti6c  men  in  the  United  Kingdom.    Tbe  object  I 
to  Bet  forth    the   influence   tlirough   which   the   disposiliona   of    origiia' 
workers  in  science  hnre  most  commonly  been  formed,  and  Lnte  aftenran* 
been   trained   and  confirmed.     The  inquiry  ia  one  of  much  intfireet,  and 
considerable  amount  of  curious  information  is  sure  lo  bo  obtained  in  tl 


The  Kenie  Siijipli/  oftht  Zachrj/fnal  GUmd. — It  appears  that  in  bia  i 
perimeota  in  this  direction  Dr.  Bemtscbenko  (Pfliiger's  "Archiv,"  S) 
1873)  has  operated  on  nnimals  narcotised  by  means  of  morpbta.    Tbe  ii 
jects  were  dog^  cats,  and  rabbits.     The  elecliic  stimulus  was  applied 
means  of  DuBnis  ReVmond'a  appamlus.      Tbe  quantity  of  fluid 
by  the  lacbrymal  glands  was  estimated  by  thenuniber  of  squnrc  i 
of  blotting-paper  that  were  moistened.    In  tbe  dog  uid  cat  the  li 
nerve  could  be  reached  from  the  orbit ;  but  in  the  rabbit  the  akvU 
be  opened.      The  chief  reaulla  oblnined  by  Benitaclienko  (w'rfe 
were  that  the  temporo-mnlnr  nene  exerciaes  no  btluence  on 
mal  ptand.     Excitation  of  the  great  sympathetic  augments  the  M>cTnl< 
it  au^nieuts  also  tbe  quantity  of  fluid  secreted  by  tb^  coujunctira,  i 
■when  the  nerve  is  irridited  after  ablation  of  the  gland.  Thf  augmented 
of  tears  which  follows  irrilniion  of  n  large  number  of  cranial  nervM  (a 
^nlsl,  infra-orbital,  nasal,  Ijnfcunl   glosso-pbaryngeal,  and 
ia  not  interfered  with  by  section  of  the  sympathetic,  but  is  stopp«d 
by  section  of  the  lachrymal.    This  refles  action  is  not  wholly  abol 
during  the  sleep  induced  by  chlorofonu.     The  author  proceeds  to  cod) 
the  results  of  irritation  of  tbe  aympatbelic  and  of  the  ^flh  on  the  quai 
and  quality  of  tbe  teara.    The  irreat  riolence  ruquisite  lo  expoM  tlw 
throws  a  doubt  upon  the  value  of  these  ejcperimenta.     The  tean^ 

leitr  an<l  ImpvAw^iea  \\m  &{lb  wsa  irritated,  but  cloudy  whn 
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S^pathetic  WM  exdted.  On  the  irluda  lie  tliiala  Iw  maj  oandude  &oin 
iliBae  Bod  other  eiperunenU  that  the  great  sjnipathedc  presidea  over  the 
normal  humeclatioa  of  the  globe  of  the  eye;  uni  Ihu  isnipporled  b;  pAtho- 
Icgical  facts,  duce  the  eye*  of  patients  Buffering  from  pBnljsit  of  the  GfUi 
retain  their  proper  moistme,  though  the  powerof^keddingteMsisaboliahed. 
DiBturbances  of  the  diculstion  cajued  TariatioDs  io  the  lachrjual  lecntiaa. 
After  ligature  of  the  caroloid  arteij,  irritation  of  the  lachnrmal  nerve  CMued 
a  lees  abundant  flow  of  tean  than  on  the  aound  dde.  Ligature  of  the  Ttdns 
iocreased  the  flow  of  tean.  AU  tioublea  of  the  respiration  caused  increased 
flow. 

AicohoUtm  deUeltd  by  Inemue  in  Te-mperatHit. — Mr.  Magniui,  says  the 
"Medical  Record,"  quoted  from  the  "Gaietle  Ilebdom,''  points  out  aigna 
which  distingnish  the  aerioua  from  the  passing'  form  of  acute  aJcoholiam, 
aod  establish  the  prognosis.  The  mott  important  is  the  course  of  the  tem- 
perature. Id  giave  caaee  it  rises  from  VH.i"  Fabr.  to  lOiJ^'  Fahr.  on  the 
firet  day,  and  goes  on  to  104°  Fahr.  and  107.5°  Fabr.,  and  in  one  case  reached 
110°  Fahr.  before  death.  In  casea  ending  in  mco^etj,  tbe  temperature 
during  the  first  four  or  five  days  oscillates  towards  defervMence ;  when  during 
two  or  three  days  the  temperaturG  oscillates  around  8&  Fabr,  the  caae  ia 
aimple  and  recovery  maj  be  expected.  Another  eigu  to  which  M.  Magnan 
attaches  importance  is  the  existence  act  onlv  of  the  ordinar;  "  tremblinga," 
but  of  muscular  tremors — fibrillar  contracuous — produced  on  pressure  or 
percuasloD,  nod  during  sleep,  as  well  in  the  deepsaln  thefuperficial  muaclea. 
This  is  of  unfavourable  omen. 

i/uto  different  AyenU  affect  the  Secretion  of  Site. — Dr.  Strieker  baa  recently 
made  some  experiments  on  tbis  subject  which  are  decidedly  of  interest. 
In  a  paper  read  before  the  Gesellschaf  der  Aerate,  tbe  defects  of  the  former 
methods  of  obtaining  tbe  secietiou  nere  pointed  out,  and  ■  new  method 
suggested  by  which  a  canula  was  introduced  into  the  ductus  communis 
cboledochoB;  &om  this  depended  a  flexible  csoutchouc  tube,  which  ended 
in  a  mouthpiece  that  was  kept  constantly  at  the  same  level  in  a  vice,  thus 
avoiding  apparent  variation  due  to  dtd'erent  height  of  tbe  orifice  of  exit. 
These  experiments  showed  that  all  circumstances  causing  bypenemia  of  the 
blood-vessels  of  the  liver  increased  the  secretion  of  bile  ;  whilst,  on  the  con- 
trary, all  circimi stances  producing'  sntemia  caused  diminution.  Thus  the 
secretion  was  arrested  in  fasting  animals,  whilst  it  augmented  after  food 
Water  introduced  into  the  stomach  or  intestines  caused  a  slight  but  transient 
increase.  The  introduction  of  purgative  medicines,  as  croton  oil,  colocyath, 
jalap,  calomel,  Epaoni  eatta,  &c.,  materially  increased  the  secretion  of  bile. 
It  was  at  once  stopped  by  ligature  of  tbe  vena  poriie  and  vena  hepatica. 
Ligature  of  the  hepatic  vein  alone  materially  dimiuished  the  eecretion  ;  liga- 
ture of  the  aorta  at  the  diaphragm  materially  dimiuished  the  secretion,  but 
did  not  entirely  stop  it,-  ligature  below  the  origin  of  the  coiliac  artery  aug> 
mented  it ;  ligature  of  the  vena  cava  ascendens  immediately  caused  stoppage 
of  tbe  biliary  secretion.  All  circumstances  causing  contraction  of  the  vessels 
diminished  the  amount  of  secretion,  as,  for  example,  irritntion  of  hq  exposed 
nerve,  division  of  the  spinal  cord  just  below  the  medulla  oblongata,  ud 
injection  of  Btrychuia. 
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METALLURGY,  MINERALOGY,  AND  MININO. 

The  ^ecific  Ornvity  of  RubieB  and  Dinmondi. — Mr.  Oreville  WiUiMDo, 
F.R.S.,  Bays  tbnt  in  Uis  paper  entitled  "  ReMarches  on  Ememlib  and 
Beijls,"  *  he  stated  that  the  artificial  rubies  made  b;  him  by  Gaudin'a 
process  had  a  lower  specific  graTity  than  that  of  the  true  niby.  He  tbero 
MSikmed  the  density  of  the  ruby  to  ba  3-63,  on  the  authonty  of  ItriMOn.t 
and  that  of  the  eappbire  as  3-56,  according  to  Muscbenbroelct  Having 
occauon,  tu  extendiag-  bis  experimenta  on  the  aubject,  to  take  the  spedhe 
gravity  of  several  rubies  and  sapphires,  be  found  tbeir  density  to  be  vrtj 
much  higher  than  the  numbers  given  iu  Gmelin't  "  Chemistry." 
ferriDg  to  other  woiksj^  he  found  the  numbers  given  in  them  to  be  generally 
between  39  and  40;  Prof.  Church  also  fuund  a  blue  sapphire  to  ban  a 
density  of  3'97S),  and  a  yellow  one  4030.  Hia  own  detenninatiooa,  made 
upon  very  fine  stones,  gave  him  for  rubies  3*0C,  and  for  sapphires  3'  ~ 
AssuminK  3'OS  aa  ibe  average  specific  graTity  of  tbe  ruby,  it  will  be  ■ 
that  Gaudin'a  rubies,  as  first  made  by  him  (Williams),  were  0-6  lower  la 
density  than  the  native  ruby,  instead  of  DOS  as  given  in  his  former  com- 
munication, lie  bas,  however,  recently  succeeded  in  preparing  some  fnoh 
epecimens  of  artificial  rubies  by  the  same  process,  but  with  a  higher  density, 
namely  3-7 ;  this  nujuber  is  only  0'25  lower  than  the  native  ruby,  and  b* 
thinks  it  probable  that  the  true  density  of  the  ruby  might  be  attained  if  iha 
ftothiop,  which  takes  place  to  a  preater  or  less  degreo  under  the  i 
heat  of  the  oxyhydro^en  blowpipe,  could  be  completely  avoided. —  Wt 
"  Chemical  News,"  Aujnist  31), 

Jlmtgitrian  Trfmttflannian  Dacitei. — These  would  appear,  from  the  n 
lesearcbes  of  Herr  Dr.  C.  Doelter  ("  Verhandl.  der  Geol.  Ituicbaanatalt,'' 
1873,  No.  <I,  107),  to  be  mostly  hornblende  and  aiigite  audeaites,  the  formar 
always  having  quarti  as  an  essential  constituent,  the  latter  appearing  to  b* 
mostly  free  from  this  mineral.  The  essential  constituents  of  the  dacites  Wt 
ft  plagioclase  felspar,  quartz,  sauidine,  hornblende,  biotite,  nugite,  magnvliw, 
and  apatite,  the  accessory  minerals  beinj  chlorite  and  epidole.  The  qaarts 
occurs  as  crystals  in  dihexagoual  pyramids,  and  in  grains  for  the  most 
put  porphyritically  distributed.  Sauidine  is  a  constant  constituent  in 
varieties  of  the  dacites,  varying  in  amount  from  ten  to  twenty-five  per  ct 
of  tha  whole  of  the  felspars,  and  is  usually  distributed  in  a  fine  stale  «f 
division  through  the  ground-inaAa.  The  structure  of  the  qua 
andbsite  (hornblende  andesite)  ailiuita  of  ita  being  divided  into  t) 
— graniloporpbyritic,  porphyrilic,  and  trachylic,  Ibe  latter  much  » 
the  true  trachyte.  The  sanidine  in  these  varieties  never  exceeda  fa 
fifteen  per  cent  of  the  felspar ;  the  hornblende  crystals  are  very  d 
terminated  at  both  ends,  and  augite  is  ofien  present 

Sotderinff  IroH  and  Siffi. — It  appears  from  a  paper  published  fl 
Jlaat  in  the  "Bayeriachea  luduslrie-  und  Gewerbe-Bhitt," 
Oennan  silver  may  bo  applied  to  soldering  steel  to  imn  and  iron  ll 


•  "  Prweedings  of  the  I^iyal  S«;ietT,"  1H73,  No.  146,  p.  400. 
t  (Jmelin's  "  Chemistry,"  Cavendisu  Hudety 'a  translation,  toL 

aoke  and  Miller,"  "  Watts'*  Chew.  Diet.,"  "  RunmeUbng,"  fte;  I 


eCtKRTIFIC  SUiniJiBT.  441 

Borax  should  lie  used  (u  a  flui,  nnd  the  GennBii  silver  graoulated  as  is  doner 
for  hud  brA3»  colder. 

7%*  Mechanieal  Proptrtiti  of  Brontes. — Id  n  paper  in  the  "  Comptes 
Rendus,"  M.  Tresra  nmTes  nt  the  coDclueion  thnt  there  aro  bronma  more 
bomogeDeniis,  ductile,  rcsistRnt,  and  elastic  than  those  produced  in  the 
State  foundries ;  and  he  cbIIs  on  the  Artillery  Department  to  eiamine  the 
products  of  private  works  bo  rs  lo  determine  the  tronie  most  serviceable  for 

Action  on  Iron  Pipm  of  the  Sulphur  contained  in  Water. — An  imporlaat 
notice  of  this  peculiar  effect  is  given  in  a  paper  by  Dr.  E.  Priwoinik  in 
ft  late  number  of  "  Dingler's  Polytechnic  Journal."  Jt  appearB  that  nben 
the  iron  mains  conveying  the  mineral  water  from  a  source  near  Ilaiaburg, 
Austria,  were  taken  up  after  having  been  for  more  than  a  doien  years 
underground,  the  iron  tbereof  liad  been  strongly  acted  upon,  as  exhibited 
by  the  difference  in  structure  upon  the  fracture.  On  being  analysed,  the 
author  found  the  interior  layer  to  consist,  in  100  parts,  of — Hydrated  oiide 
of  iron  C(Fe,)jO.(On)g],  81-08;  free  sulphur,  12-29;  sulphuret  of  iron, 
4-4fi ;  hygroscopic  water,  0-57 ;  nickel,  cobalt,  iiiagnesia,  silica,  traces  of 
carbon,  and  chlorides  of  ammonium  and  sodium,  l'S8,  The  second  layer 
was  found  to  contain  only  79  3  per  cent,  of  iron,  but  no  sulphuret  or  excess 
of  carbon  was  discovered ;  while  the  third  outermost  layer  was  almost  pure 
cast-iron , 

A  New  Mineral  Trautwimte. — In  the  "  Proceedings  of  the  Academy  of 
Natural  Science  of  Philadelphia  "  (1873,  p.  9),  Mr.  E.  Goldsmith  has  given 
this  name  to  a  gi-een  mineral  occurring  in  microscopic  hexagonal  crystals 
(pyramids  with  the  prism,  the  Istter  sometimes  three-sided)  on  chromite  from 
California,  specimens  of  which  he  received  from  Mr.  John  C.  Trautwine. 
Chemical  and  blowpipe  examination  showed  that  it  contained  oxides  of 
chromium,  iron  and  magnesium.  Heated  to  redness  in  the  closed  glaas 
tubS]  it  gave  a  little  water  and  turned  bluish  green.    Not  dissolved  in  acida. 


MICROSCOPY. 


A  Fael  againtt  Spontaneoun  Generalion. — One  of  the  most  important 
papers  for  some  time  contributed  to  Natural  Science  is  that  iu  the  "Monthly 
Microscopical  Journal "  for  August,  by  Messrs.  Dallinger  and  Drysdale, 
entitled  "  Itesearchee  on  the  Life  History  of  a  Cercomonad."  These  authors 
have  done  what  has  not  been  done  before.  They  have,  with  the  highest  objec- 
tives nnd  the  utmost  patience,  completely  watched  the  entire  development  of 
the  creature  at  which  they  wore  working.  They  have  "  continuously  ei- 
amined,  during  eomelimes  sii  Icng  a  period  as  fourteen  days,  a  peculiar 
monad,  hitherto  undescribed,  but  which  is  under  some  circumstances  de* 
veloped  in  enormous  quantities  in  the  fluid  resulting  from  the  niaceration 
of  the  hiad  of  the  cod.  This  form  passes  through  a  remaikable  series  of 
changes,  each  of  which  might  he  taken  for  a  distinct  and  independent  cred^ 
tion  were  not  its  evolution  perfectly  regular.  Whilst  working  on  this  they 
[obKrted  a  second  form,  which  possessed  only  one  flagellum  instead  of  twa 
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When  mataie  of  this  form  inultipiles  by  dadoa  for  a  period  extendu^Sl 
two  to  eight  da^B,  it  twcomes  peculiarly  Riuaboid,  two  imliTMuals  coalwctv 
slowlj  increase  insiza,  iuid  Locome  a  tiglilly  distended  cjsL  ThucjitbimL^ 
and  incalculable  boats  of  iiuiiieitsuniblj'  suinll  sporules  ue  poured  out  u  if 
in  a  viscid  fluid  and  densely  packed ;  these  ate  scattered,  slowly  enlat^ 
acquire  flagella,  become  aotiva,  attain  rapidly  the  parent  (orm 
more  incTeaja  by  fissian.  Experiments  were  next  maile  to  determine  tlu 
inlluence  of  heat  An  ordinary  slide  containing  adult  fornu  and  sparulea 
covered  in  the  ordinary  way  wm  in  eexua  several  cases  allowed  to  eTaponift 
alowly  and  placed  in  a  dry  heat  which  was  raiaed  to  I'irC  (SfitfT). 
was  then  slowly  cooled,  and  distilled  water  wa«  taken  up  by  capillary  MtlS^ 
tion.  On  examination  all  the  ndult  forms  ^vere  absolutely  (lc«tToyed,  i 
spore  could  be  deBnitely  ideutiHed.  After  being  kept  rooiat  tn  the  growing 
stage  for  some  hours  and  watched  with  the  l-50th,  gelatinous  points  « 
seen  in  two  out  of  the  seven  cases,  which  were  recognised  u  exactly  like  aa 
early  staite  of  the  developing  sporule,  and  by  cnreful  watching  these  wen 
observed  to  attain  tbe  smalt  RageUata  state."  The  paper  is  a  moat  valuablt 
one,  and  well  merits  being  read  by  these  who  have  not  yet  done  bo. 

A  Mode  of  Tubbinj/  down  Ketdltt  far  MicroKopkai  Work. — At  n  I 
meeting  of  the  Reading  MJuroiCopical  Society  Dr.  Shettle  described  k 
method  of  rubbing  down  needles  so  as  to  produce  a  cutting  edgv,  and  yat' 
retain  the  shurp  point,  by  running  the  needle  edgeways  through  a  alioa  <it 
cork,  allowing  such  portion  only  of  the  pointed  edge  to  project  aslti* 
desirable  to  convert  into  the  knife-blade.  The  cork,  with  the  ncedla  IliD* 
inserted,  is  then  firmly  fixed  in  a  small  hnnd-vice,  tbe  edge  of  the  otuk 
being  brought  to  the  edge  of  tbe  vice.  Tbe  needle  should  then  be  laiii  apoB 
ablockof  metal orotber  bard  materia],  aod  rubbed  carefully  with  an  oil-stotu 
bone,  tbe  two  udes  of  the  needle-blada  being  rasily  produced  by  indinng 
the  rice  in  a  pnrticuJar  manner.  Tbe  edge  of  the  blade  should  always  (tut 
convenience  of  rubbing)  be  kept  in  one  direction,  and  ib<  place  determined 
by  keeping  tbe  needle  much  nearer  one  ude  of  the  vice  than  tbe  otiiu'. 
Tbe  paper  also  referred  to  a  form  of  handle,  with  lopering  ferule,  by  whiek 
tbe  knife-edged  needle  is  very  firmly  lixed,  and  by  the  use  of  wliich  a  cluuig» 
of  needle  is  easily  effected. 

Mr.  ^phtnton't  Rramination  of  Diatomt.— This  method,  which  I«  d»- 
Bcribed  and  illustrated  very  fully  in  the  "Monthly  Microscopical  Journal" 
for  July,  i»  perhaps  the  most  valuable  norelty  of  the  kind  tliat  has  be«a  ytt 
recorded.  Mr.  Stephenson  has  conceived  of  tbe  method  of  examining  diatomi 
(and  of  courae  other  objects)  in  solutions  of  different  densities,  and  waleb- 
ing  the  result.  Tlie  following  paragraph  from  the  paper  will  give  a  notioa 
of  the  mode  of  working,  but  tbe  original  paper  must  be  ivad  by  all  who 
are  interested  in  microscopy.  BIr.  Stephensons  says :  "  If  diatums  ara  ex< 
amined  in  air,  i.e.  dry,  tbey  are,  in  some  instances,  too  opaque  for  tiMW* 
mitted  light,  but  on  immersing  them  in  water,  of  which  the  mean  index  ll 
1*330,  they  become  mor«  translucent;  with  media  of  higher  rufracUve  [M 
tbe  translucenry  increases  until  the  mean  index  of  strong  sulphuric  mU 
(1-434)  is  attained,  in  which  they  become  practically  invisible.  As  mttaj 
ubjict  which  is  transparent  and  coburlwa  becomes  «b»i>1ut«ly  LitMUi 
mod  in  ac«\ottt\«u  nwSvimv  V&KQ'^AsXm  nfradivu  powat  «'  * 
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itoeli^  we  hmm-  ■fyiHnw^dy  tbat  the  refracdTe  index  of  dEMtoaraoMii» 
silex  »  l-45t  (smdi  Mow  tbat  of  quutiX  and  tiib  it  accoctimg^,  fbr 
dktomy  cor  KoiEal  foizit.  AhhoagliIliaTe»klcoIoari«iiiolyct»Bii3ttiriirt 
in  n  coliiaide»  imwinnn  become  uiTiaible,  it  is  of  eoone  cqnnUjr  trait  tf  butlb 
are  of  tbe  «&«  eoftjor  and  d  t&e  mne  index.  Br  pcv;rraaRv«lT  incmauiy 
the  lefiactKw  pom  of  the  Bovntzng^  Bedina,  the  dtaton*  gndanSjr  iftoi 
heoooM  man  ami  ■uve  ¥is£Ue  oncilr  as  we  all  know,  whm  aiTastai  on 
Canada  habam  (I'M}!  the  coazaer  species  are  safficaetrfiir  defiMid  fnr  all 
owCnarj  pmpuwa:  hot  if  we  leqidie  a  still  greater  depaBtsoe  fismn  tha 
nantial  point  or  hrvmUe  eiffiti-i,  we  auut  aefect  sjoae  ochermhrtMBftw  if 
atiU  higher  refiactive-  power.  Thtf  we  find  ia  hiiiilphide  «f  caehoa,.  tha 
index  of  whiA^ »  IHS^,  hena^  I  heioere^  the  h%hMt  of  sarjr  kaiwiB  ihtuLT 
neMmhmwMABmigwimMmdlVfy.'-BarGnmm^ia.  t^^AvActrBr 
mikioacL  Aaafioi^K^^  deacsibes  the  zepeodactsfaK  of  Beetena  and  VanEEBflBHS 
from  hia  owv  HCTSiifli  iriiinif     He  has  mhajimi  tfesr  cna^vstatm  and 


parons  ■ultigfikrliiMv  mul  aii»  &nr»  sierBa  fciscniey  tea  tedknsg  ly  flno  y iiiflf 
matter^  wh&ch  nf&BBafirirr  wmaaanA  ;&«  Swat  of  Bscftnsa. 

IriA  ^mm  irf  i»  JCrriawpy..— TBi^  Entail  InA  ^ieai6«rr  has  27>«b  ^ft» 
aoB  of  401  to  Xe.  O.  B.  Efnrtftany  nx  «B&r  Hue  kt-  bust  ^mmiiiinr  Us 
Tilnihlf  RSMBchaa  ma»  ^u*  amEBruaK^naif  ttnkcsii»  tf  mdibL  a  anl^odi  am 
irineh  Car  same  toner  Xs.  fijsaiiaa  hem  h«ai:  eB(npiiiJL 

Mmh^fCAmt  laiji  Tiiwer  es  giit /*gwy  jSfafe.— IMf  mAfiadL *«Utc&  as  tf 
^e  ntawwf  unyriMieitr  ae  l&Hr  jmM^sut  sutaofoiv  ww  diijas«c  on  ar  icilinws  %«- 
Mr.  SrhsSriTj.  wc  fam:  -if  ^tt  suitmixu^  tf  1^  3t«d»SL  JfljtavmmgnBal  Sacat!^. 
The  lepoKC  mm  ^at  Hz.  ^(Cutd*s:.  iorrwf  e«)ttS  ie»*&r  ik  1^  juipuiiaia* 
of  theeah^ecBLxaneiKif  i&dS'SM^io^i^itfl^f^^  'tf  aeutfMxs  wassRecaoBqikiie 
tin  it  had  h««B  aoMMmiieitltfr  at^miMiC  3t  ibuc  Ims^f  aWMi.  anf  thnx  aaeh 
as  jfaae  lir  wmif'niiVi/M;  ttuoau.  ditnud  ie- aeaMd  oc  «:  ihe 
ftf'flK  Ifiilk.    ULii!^  WW  lEt-  W  jtMtsm  Immt  libe  jgnwaftgaafigc  tif 
iffl  aaaaeaeic  oi  'titt  itf^ii^  vvc*j.  5ur  tiiiie  iaid  otdl  ni'^ffatiim  hoan 
discjoteaad  hr  CidoaiimL  ik  ^Im:  In^'t  tu/ditamgej.  and  ^Kpfdmanis  ib  esn- 
hnliiM  had  i«s  SMOi^^  iitfit  acututt?'^  tum^tie :  wiuM:  li«e  lail  of  ^le  tH^idle 
had  tanite  ns  flmdi  flirtitfLt«fiui»<ftt«4>>tMeM'  i^w^MMiiW.  and'&tr  oeveikijaueBi 
of  hlood-vfssKsk.    %uK!ixm  <mm0^'f^m\0i0^  m^s^  ki'^MhT^ 
aBBaDcs'  cmsaaiKff:,    Ig^iuj^  i,tmm*.  vnuv^^  it^MU.  t«*t  v<KU-,nliinic«d  trf  hanp 
ite£ed  j£  saan-  wirk> :  sMft^  iuMM^^tiiitfAi'ir  witi«f#tf;  aur  MtiiM  witfle^w, 
aa  nd  Uufid  twaijiMMt.  ai#C  •V#«aU7(  «auM;tf iw  ISiift: ;  vfiU  if  airr  addxiian 
wwe  MCRMMrr^  a  aaliutr  ^uisiUm  <^  Kv  )*sf  <>«ir, ,  <^  ^mitti  wimk  i*  hasi. 
For  apaMfpmpMwaa  »iNr  <MMH««f^  Miij^if  u*  riririwi-;  <  •u'jii  at  jb^irltfyfiai^- 
aen  c.  is  wiudt  Infpi" iuvMC  MiC  i^^^^H.  yuai^M  Mt^  ^^  <«it<i>  n.  a  lii^ifr  txindxtiW' 
(Schnhae^s  **Am4i.*'  i^^;.    >Wvrti.**r^/«««,  «k^  a>u#>:A^r  vuttt-  aii«it,wjiisL 
was  also  UMdii]  ^  ik0c^$^istkM*^  vf  ^^M-sn/^'iif  ii  tfa>«.i<ii^^#«a3  pmmd^  hf 
means  of  two  ^iftPKim.  ^  tic-^vi    t#**    >^>«4iU  v*  irw^'i    M4ir«;  ni*^  it  Im; 

f^^^*"°  ^N>*;  <*^iu<Kl  yf  <irii^j<  i./>><^u«u.«>#.  «^i^  A»«iaV^  irtrsMmaaf* 
hy  mmns  of  »  <mrrapt  ijfimjmAi  m^sVmt  ihi^'  ^/^tf#f^4i»JUf  |l«ii^ 
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was  80  arranged  that  a  coDstont  drculntion  of  warm  water  waa  kepi  up  in  a 
closed  aystem  of  tiiben,  the  temperature  of  which  wm  regulated  bv  s  mer- 
curial (cnB-regulntoT,  and  raeaaured  by  a  thermometer,  the  bulb  of  which  Uy 
cloae  to  the  central  chamber. 

How  to  make  Atovac  Lenie*. — This  Tery  valuable  prescript  if rn  ii  gticn 
by  Mr.  F.  Wenham,  V.P., R.M.8.,  in  the  " Monthly  Microscopical  Jouinal " 
for  July.  His  account  is  as  fullows:  "Strips  of  clear  thiu  wind  ow-glMe  were 
drawn  out  into  threads  with  the  blow-pipe  flame ;  a  pordou  waa  tli«o  beU 
in  the  point  of  the  flume  and  fused  into  a  apherule  of  the  decired  mt*.  A 
number  of  these  may  be  formed  in  a  short  time.  Tbe  spherical  6gun  is 
pretty  iiccurate  up  to  one-twentieth  of  au  inch  in  diameter.  One  pcctU' 
tion  must  be  observed.  The  strips  of  glass  from  which  the  thre&da  aie 
drawn  must  be  broken,  and  not  nil.  off  with  a  dinmond ;  if  so,  the  epfaeniles 
will  not  retain  a  clear  polished  surface,  as  the  rippled  cut  of  tbe  diamond 
leaves  its  mark  to  the  last.  Tbe  blow-pipe  may  be  an  ordinary  portable 
one,  and  tbe  flume  of  a  common  etenrine  caudle  gives  beat  enough.  Tbs 
glass  used  should  be  quite  cleau,  and  always  be  held  as  near  tbe  point  of 
tbe  flame  as  possible,  in  order  to  avoid  the  deposit  of  smoke.  Largt  sphe- 
lules  BO  made  take  an  elliptical  figure.  Should  they  be  required  above  ooe- 
twentieth  they  are  best  formed  thus: — Select  a  clean  fragment  of  window- 
glass,  hrokiii  off  (uot  cut),  of  such  a  bulk  as  will  form  the  desired  aphen^ 
Attach  this  by  one  comer,  with  beat,  to  tbe  point  of  a  platinum  or  iron 
wire.  Now  rotate  the  luass  white  in  a  state  of  semi-fusion  by  twirling  tha 
wire  back  and  forwards  between  the  finger  and  thumb,  holding  it  someiinM 
up  or  down,  bnriiontally  c>r  inclined,  according  to  the  way  that  tbe  giMt 
seems  inclined  to  sink.  With  \ery  little  Ueiteriiy  spheres  up  to  one-fifth 
of  an  inch  in  diameter  may  be  so  obtained,  the  rotation  of  tbe  wire  enablilH 
the  figure  to  be  appreciated  with  some  accuracy.  When  cool  the  apbsNa 
ue  pulled  ofl*  tbe  wire,  which  enters  but  a  little  way.  These  apherw  tn 
useless  things  enough  alone." 

The  Higk-poiaer  Dfjinttiim  of  Organic  ParticU*. — On  this  subject  a  abort 
but  important  paper  appears  in  the  "  Monthly  Microscopical  Jountal "  Ck 
September.  Dr.  Pigott,  F.R.8.  (tha  author),  endeavours  to  show  that  tha 
markings  on  a  Podura  are  purely  spherical,  just  like  those  on  Angtdatum. 

ProgreMt  of  Mkroieopy  in  England  Airing  the  latt   Three  Mimtk*. — Thi 
following  is  a  list  of  the  titles  of  the  several  papers  which  have  appealtd 
in  the  "  Monthly  MicroscopicalJnumnI"  for  July,  August,  and  September'.— 
Observations  on  the  Optical  Appearances  presented  by  the  Inner  anl 
Outer  l.a3eis  of  Cosdnodiscus  when  examined  in  Bisulphide  at  CatboB 
and  in  Air.    By  J.  W.  Stephenson,  1-'.!{.A.S.,  Treasurer  U..M.S.,      ' 
Actuary  to  the  Kquitiible  Assurance  Society.— Hemarka  on  AulacodJacu 
formosus,   Omphnlopuita  versicolor,   &c.,  with  Description  of  a  New 
Species  of  Naiiculo.     By  F.  Kitton,  Norwich. — Measuremeut  uf 
mersed  Aperturea.    By  F.  H.  Wenbam,  Vice-President  It.M.S.- 
Bog  Mosses.    By  R.  Braithwaite,  M.D.,  F.L.S.— On  the  Iligh-Pt 
DeflnilioD  of  Minute  Organic  Particles.  By  Dr.  Royatou-l'ijron,  MUL, 
F.R.8.,  F.C.P.S.,  F.RA.S.,  M.B.I.— The  I'wparation  of  the  Bniii      " 
Spinal  Cord  for  Microscopical  Examination.     By  II.  B.  AtkicMoi 
Itesearcbes  oit  tbe  Ia^^  tiSUjot^  ot  *,  C«.Komoaad :  a  l.eMon  la  J 
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^npsis.  By  W.  II.  Uallinger,  F.R.M.S..  Bod  J.  DrjBdiile,  M.U.— The 
Angular  Aperture  of  Objectives.  By  Kobert  B.  ToUea,  U.S.A.— 
Remarks  on  the  Confirmation  given  by  Dr.  Colonel  Woodwnrd  to  tbe 
"  Colour  TcBt."  By  Dr.  Royaton-Pipott,  F.R.S.,  Ac,  &c.— Remarka 
iin  Mr.  Cnrrulbers'  Viewa  of  l*rototaxitee.  By  J.  W.  Dawson,  LL.I)., 
F.R.S.— On  Ancient  Watei^UeM  of  the  Ostracodous  and  Phyllopodoua 
Tribes  fBiTalved  Entomoalraca).  By  I'rofeaaor  T.  Rupert  Jones, 
F.E.S.,  F.O.S.— The  Pathological  Relations  of  the  Diphtheritic  Mem- 
brane iLttd  tbe  Croupous  Cast.  By  Jabex  Hog;;,  Surgeon  to  thij  Royal 
Westminster  Opbtlialmic  Hospital,  I'reaident  of  the  Medical  Micro- 
aeopical  Society  of  London,  &c. — On  Organic  Bodies  in  Fire  Opal.  By 
Henry  J.  Slack.  F.Q.S.,  Snc.  R.M.S.— On  the  High-Bower  Detinition 
of  Organic  Particles.  No.  11.  By  O.  W.  Royston-Pigott,  M.A,,  M.D., 
F.R.S.,  &C. — On  the  Apparent  Relation  of  Nerve  to  Connective-tissua 
Corpuades,  &c.,  in  the  Frog-Tadpole's  Tail  By  R.  L,  Maddoi,  M.D., 
H.F.R.M.S.^ — On  s  New  Sub-etajfe  for  the  Microscope,  and  on  certain 
Appliances  for  lUumination.  By  Edwin  Smith,  M.A.— The  "  Colour 
Test"  and  Dr.  KROlt  By  F.  11.  Wenham,  Vica-President  R.M.S.- 
Kiperiments  on  the  Development  of  Bacteria  in  Organic  Infusions, 
By  C.  C.  Pode,  M.B.,  Demonstrator  to  the  Regius  Professor  of  Medi- 
cine, and  £.  Ray  Lankester,  M.A.,  Fellow  and  Lecturer  of  Exeter 
College. 


PHYSICS. 

A  KaU  on  the  Sptctnan  of  CUorophi/U.—J-l.  CbauUrd  has  a  note  on  thia 
•abject  in  a  late  number  of  the  "Couiptes  Itendus."  After  specifyiog  the 
ctiHiges  produced  in  chlorophyll  by  light,  he  makes  reftirence  to  the  persist- 
•nee  of  green  matter  in  certain  plants  late  in  the  autumn  season ;  he 
eonaiders  this  due  to  the  presence  of  fatty  and  resinous  matters.  He  finds 
thftt  •  aolution  of  chlorophyll  in  fixed  oils  (oil  of  belladonna,  e.if.)  is  not 
aennbly  altered  after  several  days'  exposure  in  full  sunlight.  I'he  most 
luminous  spectral  rays  are  the  moat  active  in  changing  cbtorophyll  solution ; 
and  rays  which  have  already  traversed  a  layer  of  chlorophyll  have  no  effect 
on  a  second  layer  so  long  as  the  first  is  not  discoloured-  In  thin  experiment 
be  used  Teasels  with  two  or  more  compartments.  Heat  modi jiea  cbtorophyll, 
but  does  not  readily  destroy  it  at  temperatures  under  100°.  Above  100° 
tlie  chlorophyll  undergoes  various  alterations,  according  to  i(a  degree  of 
iiyatts  and  the  nature  of  the  solvent.  Dried  chlorophyll  is  completely  dis- 
(BgMused  at  h  temperature  about  200°;  whereaa,  solutions  of  it  in  essential 
cola  Oidy  undergo  a  slovr,  gradual  change  at  this  temperature,  and  may  even 
rmat  SS5°  or  250°  for  several  hours. 

OiUvamcIiedtKlionoflronwidfrtheli^uaiceofapoictrfulEltctro-macfnttii: 
Soimoid. — M.  Jacobi,  of  St.  Petersburg,  covered  the  interior  walla  of  two 
^■M  TSsaels  with  cylinders  of  sheel-tron,  and  placed  in  these  Te»aels  two 
naiitkr  rods  of  wax,  coated  first  with  a  thin  electro  deposit  of  copper,  and 
tban  with  plumbago.     The  Teasels  were   then  filled  with  a  solution  of  sp. 

1. 1*37,  eontaiDin^;  I3S  parts  of  ferrous  flu\pUa\e,  &«&  \T.^  ^mAk  til  iaa%- 
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□eaium  siilphitte,  rcudered  neutral  br  tlie  nddition  gf  ms^ealum  i 
One  of  these  resaeU  was  Burrounded  Ijy  a  tube  of  sheet  iiOD,  io  w 
coiled  n  helix  of  iusulnted  cupper  wire.  A  reducing  current  from  ODeSi 
cell  was  now  pnased  llirough  the  solution  in  the  two  Tassels,  while  UMthM 
current  from  four  Bunsen  ceils  went  through,  the  maguetiiinir  helii 
endof  twenty-eiffht  dftVR  the  wfui  mda  were  examined,  with  the  following 
results ;  An  eqiinl  weight  of  iron  was  deposited  on  each  rod ;  hut,  while  ihg 
iron  on  the  rod  not  exposed  to  the  hoi iacal  current  was  smooth  nud  fair,  tht 
iron  on  the  other  rod  was  principally  od  its  upper  and  lower  portioiM,  im 
the  form  of  tufta,  having-  a  crystalline  structure,  and  reBcmbling  aomewhal 
the  appearance  presented  bj  a  bar  magnet  after  its  introduction  ii 
filings.  lie  found  thnt  both  deposits  were  ver;  feebly  magnetic,  and  furlbd 
expeiimentSBhowed  that  iron  deposited  hjelectralysiB  receives  a  remarkably 
high  charge  of  tempornry  magnetism,  and  has  very  feebia  coercire  force;  ! 
therefore  recommends  such  iron  for  the  construction  of  electro-mngneticcorM. 

Secent  Estimate  of  the  V^ocit^  of  Light.— ti.  Com  ' 
repeated,  with  nil  the  precautions  augnrested  by  the  recent  progrew  in 
phyfical  science,  the  experiment  of  Fizesu  to  determine  the  velocity  of 
light.  Ilis  researches,  which  have  extended  over  a  period  of  three  year^ 
\eaA  him  to  conclude  thst  the  toothed  wheel  used  in  this  method  i«cepablt 
of  giving  more  accurate  results  than  the  revolving  mirror  employed  hf 
Foucault  The  prindpal  station,  containing  the  toothed  wheel  and  tl^ 
mechanism  for  rotating  it,  the  means  of  illumination,  ihe  teleeeope,  Iht 
Telocity-regiDlcr,  &c.,  was  at  the  £cole  Poljtechnique.  The  other)  statiim, 
in  which  the  collimatiog  telescope  and  the  reHector  were  placed,  wu  «l 
Mont  Valerien.  The  distance  between  them  was  carefully  measured  »a^ 
found  to  be  10,310  mitres,  with  n  probable  error  of  lets  than  ten  r 
The  wheel  was  carried  upon  the  orhor  of  the  minute-hand  of  an  inprOTeA 
clock-worh.  Three  of  these  wheels  were  made  use  o^  having  reapective" 
104,  110,  and  140  teeth.  To  the  clock-work  nn  electric  apparatus  U 
register  the  vulocity  of  rotation  was  atUtcbed,  and  also  the  i 
lating  its  motion,  and  even  reversing  its  direction.  A  velocity  of  TOO  H 
800  revolutions  per  second  could  be  thus  obttdned,  which  was  unifbnn,  iH 
perfectly  under  wntrol.  The  registering  apparatus  consisted  of  a  ebiosOi 
graph,  upon  the  revolving  cylinder  of  which  three  electro-magnetia  n 
made  their  marks ;  one  of  these  marked  seconds,  the  second  markod  tl 
rotations  of  the  toothed  wheel,  and  the  third,  controlled  by  a  key  in  U 
bands  of  the  observer,  marked  the  instants  of  eclipse  The  caldum'4igU 
was  generally  employed  as  the  source  of  illumination,  though  a  Amf' 
petroleum  lamp  was  also  occasionolly  used.  Over  a  thousand  aepHS 
obeervaiions  were  made  and  registered  upon  the  chrnnogniph ;  but  ont;  tl 
best  of  these,  six  hundred  and  fifty  in  number,  were  reduced.  TfatM  >i 
ductions  gave  the  following  values  in  kilomf^tres,  for  the  velocity  of  li 
u  deduced  from  the  various  ordera  of  the  occultAtiou  :- 

tnS  OHlot. 

302,800       297,300       208,600      298,800 
(ID  (230)  (376)  (480) 
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obaeiTKtions,  and  nre  obtained  b;  dividini;^  b;  10  the  product  obtained  by 
nultipljiiig'  the  number  "f  obeervationa  by  2n — 1  (n  being  the  order  of  the 
eclipse)  and  by  1,  2,  3,  or  4,  according  na  the  observBtion  was  recorded  bb 
fnir,  gtHHl,  very  good,  or  excellent.  Tbe  mefin  result  is  298,400  kilometres; 
multiplying  this  result  by  10003,  the  refrftctiTe  index  of  air,  298,500  kilo- 
metiee  is  obtmned  ta  the  velocity  of  light  in  a  TRCuum.  This,  Comu 
believes,  ia  accurate  to  |^  of  ite  value.  It  ia  a  close  approximatioa  to  the 
result  of  Foucftult,  208,000  kilometreB,  and  also  corresponds  very  closely  to 
the  value  obtained  from  the  solar  parallai,  which  has  recently  been  calcu- 
lated by  Leverrier,  from  observations  upon  Mars  and  Venus,  to  be  8"'88. 
Coma  believes  that  with  atationa  separated  from  30  to  30  kilometres,  it 
would  be  possible  by  this  method  to  obtain  a  value  accurate  to  within  a 
thousandth.— See  the  "Comptes  Eendua,"  IsxvL  p.  338. 


ZOOLOGY  AND  COMPAHATIVE  ANATOMY. 

KmffMeri  and  Fifh,  —  Thia  subject,  which  is  of  some  interest  to 
Naturalist*,  has  ft  note  upon  it  in  the  "  Scienljtic  American"  for  Au|f.  10. 
The  writer,  dating  from  California,  eays  that  "  Mr.  Darwin,  in  his  laat  book, 
«tatea  that  the  kin^aher  always  kills  the  6ah  before  sveJlowing  it  Dr. 
Charlea  C.  Abbotstates  that  the  fish  is  swallowed  without  killing,  and  often 
while  the  bird  is  on  the  wing.  "  So  far  as  my  observation  goes,  when  a  fish 
is  lartre,  or  about  two  and  a  half  inches  long,  it  is  killed  before  being  swal- 
lowed. I  once  saw  a  kingfisher  li^ht  on  a  limb  close  to  the  surface  of  the 
water  in  a  creek  -,  and  the  bird,  having  an  eye  to  the  business  on  hand,  did 
not  see  me  (I  was  about  fifteen  feet  off).  It  presently  dived  into  the  water, 
and  returned  to  its  perch  with  a  Gab  in  its  bill,  about  the  above  stated 
length.  The  bird  then  began  to  heat  the  head  of  the  fish  against  the  limb 
on  which  it  was  standing ;  after  a  few  beats  it  would  stop  to  see  if  the  fish 
wna  dead  or  not ;  this  was  done  three  times,  when  the  bead  of  the  fish  <ivas 
bleeding,  and  the  limb  against  which  the  head  was  beaten  was  stained  with 
blood.  The  fish  was  dead,  and  it  was  then  swallowed.  Now  the  above- 
named  gentlemen  may  both  to  a  certain  extent  he  correct.  The  kingfisher 
may  swallow  the  small  fish  without  killing  them ;  in  my  mind  there  is  no 
doabt  that  they  do." 

A  new  ond  large  Amphipoil  has  been  captured  by  the  Ckalknffer  eipe- 
dition,  aod  is  described  in  a  letter  addressed  to  the  Rofal  Society.  The 
author  of  the  description,  Ilerr  Von  Willembes-Suhm,  says  that,  among 
the  Amphipods  known  to  us,  Phronima  is  its  nearest  lelation.  But  there 
are  so  many  points  in  which  this  genus  differs  from  Phronimii,  that  it 
cannot  form  a  member  of  the  family  Phronimida ;  and  he  therefore  pro- 
poses to  establish  for  it  a  new  family,  Thaumop'idit,  belonging  to  the  tribe 
of  Hyprrimn.  The  form  of  the  hend  is  totally  different  from  that  of  Pkro- 
nimai  the  antennce  are  not  situated  near  the  mouth,  but  at  iU  front,  and 
the  enormous  faceted  eyes  occupy  its  upper  surface.  The  firvt  two  pairs  of 
thoradc  appendages  are  not,  as  in  P/ironima,  ambulatory  le^,  but  ml^T^^^r- 
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ppil#,   to   tbat  only  6re  prurs  of  legs  are  ambulittory  in  Thaiino] 
thorax  i»  compoMd  of  tax  segmenu,   tli<i  fint  of  which  Lea,  nn   its  uni]i 
sidf,  tbe  Tulva  and  ooe  pnir  of  maxiUipetls ;  and  the  Becond,  Te|ir«8eiitia 
two  segments,  benre  two  pnirs  of  appendnges,  the  laigier  maxilllped  and  tl 
first  pnir  of  ambulatory  legs.     Tbe  aMomen  coaaista  of  five  aegmentg,  wti 
three  pairs  of  pedes  fipurii,  tbe  cnudal   Appendages  being  attached  to  tl 
fouclb  and  fifth  w^gmenls.     Tbe  animal  being  beaiitirullj  trajispateiit,  tl 
nen-oia  lydem  could  be   cnrefuUy   wnrhed  out  without  dissecting  it ;  tl 
position  of  tbe  nerves  going  out  from  the  cephalic  ganglion,  as  well  u  th 
of  the  five  pairs  of  thoracic  and  the  three  pairs  of  abdoniioal  ganglia,  cuul 
be  ascertained.     The  a/e»,  having  at  their  borilers  Tery  peculiar  appendagt 
were  eiHinined,  and  a  description  is  given,  in  the  paper  here  abstracted,  I 
the  structure  of  the  large  crystalline  bodies  which  are  to  be  seen  in  then 
Organs  of  benring  and  touch   have   not  been  diacoTered.     Tbe  mouth  i 
covered  with  a  pair  of  mnxillrD  and  a  small  labium.     There  ia  a  r 
ceaopbngeal  pntisiige  leadinir  into  a  large  ctecal  atoniacb,  and  on  in 
tube  departing  from  near  tbe  end  of  the  cesophagus  and  running  itraigbt  1 
tbe  anus.     I'he  hfnrt  is  an  elongated  tube  extending  from  the  second  to  ll 
fifth  segment,  with  probably  three  openings.     Three  pairs  of  t 
sac-like  gills  ore  attached  at  the  bajse  of  the  second,  third,  and  fourth  p 

EiperimenU  on  Spontaneou*  Generation. — One  of  the  best  papers  that  hat 
been  published  on  this  important  subject  is  that  of  Air.  E.  Uay  LankwtM 
M..\.,  and  W.  U.  C.  Pode,  M.B.  It  goes  very  fully  into  tbe  subject,  and  I 
so  far  ft  very  complete  answer  to  the  belief  in  the  origin  of  organic  life  ■ 
initio.  It  is  to  be  found  reprinted  f  from  the  "  Proceedings  of  the  T 
Sodety")  In  the  "  Monthly  Microscopical  Journal  "  for  September. 

I)ti-eiojmimt  of  Ihi  Fii/i Head. — A  most  valuable  and  eihaustive  papdOi 
this  subject  is  that  by  Sir.  W.  K.  Parker,  F.RS.,  which  waa  read  Utd] 
before  the  Poyal  Sodety.  It  appears  in  a  long  abstract  in  "  Tb«  I^ 
ceedings  of  the  Iloyal  Society"  (last  number). 

Pre-hiilaric  Hotur*  in  the  Alfuttan  Iilandi. — These  latter  island*  •»  ^ 
interesting  to  the  zoologist  that  anything  recording  the  habits  uf  llisit 
ancient  inhabitants  mu»t  be  of  value.  Such,  we  think,  is  tbe  followiaf 
extract  from  a  paper  in  the  '■  Proceedings  of  the  Califomian  Aeadenfr 
which  we  have  just  received.  After  describing  various  prelimioai;  open 
tions,  tbe  author,  Mr.  W.  II.  Dall,  goes  on  to  observe  "  that  the  tint  tUi 
noticed  was  a  sort  of  wall  of  rough  stones,  evidently  obtained  bam  ll 
neighbouring  beach,  with  here  and  there  a  whale-rib,  in  a  perpendienk 
position,  which  had  probably  aatiisted  in  supporting  the  roof.  Purtk 
eicnvatioQ  for  a  couple  of  feet  revealed  a  human  skeleton  in  perfartjp 
servBiioQ.  The  body  had  been  doubled  up,  so  as  to  bring  tba  kl^^^| 
the  chin.  It  was  lying  on  the  right  side,  in  a  horizontal  plane  I^^^H 
south-east.  Two  othen  were  afterwards  discovered  in  an  ezaod^^H 
position.  They  were  about  three  feet  from  tbe  surface,  but  not  •^^^l 
the  inner  wall  of  the  house ;  one  was  the  skeleton  of  a  wotnHI^^H 
rough  fiat  stones  were  placed  around  and  under  them,  bat  do  vtM^^I 
or  oniament  were  with  the  skeletons.  It  is  a  matter  of  nooid^^^| 
ancient  Aleut?,  when  a  peteon  died  in  one  of  their  houses  bnilt  ilPi^^^l 
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in  the  compartment  which  had  belonged  to  the  person  when  living,  and 
continued  to  occupy  the  remainder  of  the  yourt  as  usual.  The  position  in 
which  these  skeletons  were  found  indicates  that  such  was  the  manner  in 
which  they  had  been  interred.  It  is  still  a  common  practice,  among  tribes 
of  the  Orarian  stock,  to  tie  up  the  body  of  a  dead  person  in  the  manner  just 
described.  Further  digging  showed  that  a  great  part  of  the  mound  was 
composed  of  materials  foreign  to  the  locality.  These  principally  consisted 
of  bones  of  cetaceans,  fur  seal  (CaUorMnus  ursinus),  sea  lion  {Eunietopias 
SteUeri)f  and  sea  birds,  principally  ducks  and  gulls  or  petrels.  There  were 
also  large  accumulations  of  the  shells  of  edible  molluscs^  among  the  most 
conspicuous  of  which  were  the  common  mussel  (Mytilus  edttUs),  Saxidomus 
tquaUduSj  Desh.,  Tapes  staminea,  Conr.,  and  Modiola  modiolus^  L.  All  the 
above  are  still  living  in  these  seas,  most  of  which  are  still  found  in  Cap- 
tain's Bayj  and  form  a  portion  of  the  food  of  the  existing  native  population. 
The  sea  Hon  and  walrus  are  no  longer  found  in  Unalashka,.and  the  fur  seal 
but  rarely." 

Ancient  Greek  Crania  have  been  recently  discovered,  in  a  perfect  state  of 
preservation,  at  Athens.  The  first  is  that  of  a  woman  named  Glykera,  as  we 
learn  from  the  tombstone,  which  was  found  as  it  had  been  placed  by  afifec^ 
tionate  survivors.  In  the  tomb  beside  the  skeleton  were  two  small  painted 
vases,  and  on  the  tombstone  was  sculptured  a  parting  scene  of  no  great 
artistic  merit  The  second  is  that  of  an  old  man.  It  was  found  May  17, 
1871,  in  a  tomb,  lying  from  west  to  east,  and  containing,  besides,  about 
thirty  vases,  a  silver  fibula,  two  gold  rings,  a  gold  plate,  and  some  articles 
of  bronze,  but  no  inscription  from  which  we  might  gather  any  knowledge  of 
its  tenant.  The  vases  are  of  what  is  called  the  earliest  style,  that  is,  the 
style  which  prevailed  in  Greece  previous  to  the  introduction  of  the  human 
figure  as  a  subject  of  decoration  in  vase  painting.  Supposing  the  transition 
from  the  earlier  to  the  later  style  of  painting  to  have  taken  place  shortly 
after  the  death  of  this  old  man,  and  assuming  his  cranium  to  be  a  normal 
cranium  of  his  nationality  and  time,  it  is  interesting  to  see  how  what  has 
always  been  a  remarkable  feature  in  the  earliest  vases  on  which  the  human 
figure  occurs — the  smallness  of  the  cranium — comes  to  be  justified  as  a  cor- 
rect observation  of  nature.  Of  both  crania,  indeed,  though  that  of  Glykera 
cannot  be  regarded  as  of  an  early  date,  Yirchow  (who  gives  elaborate  mea- 
surements and  descriptions  of  them  in  the  "  Zeitschrift  fiir  Ethnologic," 
Berlin,  1872,  iv.  p.  147)  remarks  that  their  capacity  is  much  under  the 
medium  of  modem  civilised  people,  and  rather  resembles  that  of  savage 
races.  At  the  same  time  the  form  of  both  is  very  beautiful,  the  vaulting  of 
the  male  head  being  particularly  fine.  In  occipital  development  it  is  much 
inferior  to  that  of  Glykera.  But  in  spite  of  this  difference,  the  similarity 
between  them  is  so  great  in  the  formation  of  the  brow  and  face  that  there 
can  be  little  doubt  of  both  persons  having  been  types  of  the  same  race. — See 
the  "  Academy,"  May  16. 

Costantiy  a  Curioudy-taUooed  Man—It  is  much  to  be  regretted  that  Cos- 
tanti,  after  yielding  so  far  as  to  go  to  Berlin  for  the  purpose  of  being  more 
closely  examined  by  Yirchow  and  Bastian,  should  have  been  overtaken  at 
the  last  moment  by  an  jllness  which  he  made  the  pretext  of  returning  at 
once  to  "Sienna.     There  is  little  doubt,  says  the  "Academy,"  but  that 
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the  real  uause  of  hia  suddec  depitrture  was  the  iliuad  of  being  mibjoclcd 
a  freah  exiutiiiiHtian  oe  to  the  drcunutancea  imder  -wltich  he  wu  t*ttoo| 
8  Bubji^ct  of  which  hia  ptBTious  ftccounts  aie  ia  ti  high  degree  canflictli 
and  unaaliBfactoiy.  Fortunately  we  have  photograph*  of  him  m  woU  ai 
detailed  descripUoQ  in  the  "  Wiener  Mediciniscbe  Wochenai-brift,"  Ifl 
No.  3,  and  an  eugraTing  on  a  large  scale  in  Hebra'a  "  Atlu  der  Ilaii 
kranhbeiten.''  From  these  it  appears  that  the  tntlooiog  c 
body  with  tlie  excuptioa  of  tbe  nose  and  such  patts  as  the  soles  of  the  fn 
The  colours  are  mainly  darli  blue  with  an  occamnnal  touch  of  red,  wU 
the  design,  embracing  figures  of  animals.  Howers,  weapons,  and  i 
objects  with  writti^n  cbaraciers  in  some  plnc«s,  particularly  in  the  pslm 
the  hand,  is  carefully  carried  out.  The  skin,  instead  of  sulTering  b  t 
process,  ia  quite  soft  and  delicate  to  the  touch.  Its  feeling  in  uncbaog 
nnd  in  point  of  sensitironeBs  lo  (euipernture  if  anything  incrtiased.  Aoeo 
ing  to  hia  account,  the  inatruiuent  employed  was  a  metal  cylinder,  poioti 
and  split  at  the  point  like  a  pen,  with  a  heavy  metal  handle.  This  erUodl 
being  charged  with  coloured  liquid  was  then  placed  against  the  akin,  W 
resting  ou  the  left  foniSnger  of  the  operator  the  point  was  driven  with 
steady  movement  under  the  skin.  With  three  hours  of  this  daily  the  wbc 
work  was  completed  in  three  months,  and  tliat  it  should  have  occnpird  I 
long  n  period  is  not  to  be  wondered  at  when  we  consider  thu  elabonto  and  trul 
artistic  character  of  the  deMgn.  All  doubts  as  to  the  tattooing  having  l* 
done  in  Burmab  are  now  at  an  t-nd,  through  the  assurance  of  liaadan  ll 
the  letters  which  occur  in  it  are  Burmeae.  Costand  had  called  tha 
Arabic.  Though  it  is  possible  that  he  may  bate  been  subjected  to  the  pi 
cess  as  a  proper  puaiahment  for  a  mercenary  soldier  captured  in  war,  it  if 
more  likely  that  he  had  himself  so  carefully  tattooed  only  for  the  ultMl 
object  of  gain. 

,lfr.  Gwiii  Jeffrey^  Erriir»  in  American  Conchology  are  pointed  out  wiii 
some  severity  in  a  recent  number  of'SilUmon's  American  Journal  "  by  Pro- 
fessor A.  F.'S'errill.  He  says  that  the  special  errors  to  which  he  wishetb: 
atUntion  occur  in  the  table  of  species,  showing  their  geographical  diitributioni 
These  relate  both  to  the  names  and  specific  identity  of  certain  ahella.  ai  ' 
their  geographical  distribution.  Although  not  agreeing  with  tbe  anthotln 
regard  to  many  of  his  remarks  concerning  the  generic  relaUoni  and  na 
of  species,  he  does  not  propoas  lo  discuss  them  here ;  for  there  stviot  tc 
no  danger  of  their  general  adoption,  either  in  Europe  or  America.  ' 
following  marine  species  (named  as  in  Gould),  which  Mr.  Jeffreys  \ 
down  as  belonging  to  the  region  north  of  Cape  Cod,  actually  beloug  p 
petly  to  the  region  south  of  Cape  Cod,  extending  in  most  c 
Carolina  coasts  or  beyond,  while  nortlt  of  Cape  Cod  they  are  r 
viz, : — CoModexma  Xmtnum,  Madra  lalrrnlia,  litriooia  jihotndi/crmn,  I 
daetgluf,  Gmddia  mactraeea,  Cythtrea  amrexa,  Vtnut  mtrccnaria,  1*  m 
Gttarna  gewma,  Ziocardium  Mortoni,  Arra  trantotrta,  Modiola  f 
Fecttn  irradiaru,  Oitrrti  Jlrffiniana,  Anoinia  clectricit  (not  of  Una.),  J 
phana  debilit,  CylKhna  oryta,  Plaeobraiiehiu  catidu*,  V^ipidula  famieal*,  C 
plana,  C.  eonve.Tn,  C  glauea,  laiithma  Jnigiia,  Bittium  Gr»ma,  I 
buuturalis,  O,  leminuda,  TurbtmHia  inUrrt^ila,  llearotuma  liicanxtata,  P./i 
eata,  Noma  ohtvUta,   BiKdnuiii  ciTterrHiii,  J.fiacria  triipinona,  LoKgo  f 
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The  following,  to  which  a  northern  distribution  is  likewise  given,  are  also 
found  far  south  of  Cape  Cod,  and  many  of  them  belong  quite  as  much  to 
the  southern  as  to  the  northern  division ;  and  some  of  them  are  decidedly 
southern,  extending  even  to  the  Gulf  of  Mexico : — Teredo  navalis^  T.  mego- 
tara,  T,  cMorotica,  SolenensUj  Machcera  costata,  Pandora  trUmeata,  Lyoneia 
hifoUna,  Madra  solidimnia,  Kellia  plariulata,  Macorna  fuscay  Tellitm  tenerOy 
Astarte  castanea,  A,  quadrans,  A.  ntlcata,  Nucula  proxitna,  Yoldia  Utnatuhf 
Mytiiua  edtdisj  Elyeia  chloroticay  Crucibulum  itriatum,  Littorina  rudis,  L. 
tenehrosa^  L.palltata,  Lxmatia  heroSy  L.  triwriata,  Nassa  trioittatay  Melampus 
bidentatWf  Aleuia  nujosotu.  Many  others,  not  named  in  the  above  lists,  are 
not  limited  by  Cape  Cod ;  but  as  they  belong  properly  to  the  northern  divi- 
sion, they  are  here  omitted.  The  distribution  indicated  for  our  land  and 
fresh-water  shells  is  even  more  erroneous.  It  is  sufficiently  evident  that 
Cape  Cod  is  m  no  sense  a  proper  boundary  between  the  northern  and  southern 
fluviatile  and  terrestrial  species ;  but,  disregarding  this,  there  are  no  reasons 
whatever  for  most  of  the  special  indications  that  he  gives. 
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